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PROSPECTUS. 


Some  degree  of  truth  ha.  been  admitted  in  tho  charge  nofc 
unfrequently  brought  against  tho  Engliah,  that  they  arc  assiduous 
rather  than  solid  raulers.  They  give  themaelves  too  much  to 
tho  lighter  forma  of  litmture.  Technical  Science  is  almost  ex- 
duavdy  restricted  to  its  professed  votaries..  and,  but  for  some 
of  the  Quarterlies  and  Monthlies,  very  Utile  solid  matter  would 
corne  within  the  reacli  of  the  general  public. 

But  the  circulation  enjoyed  by  many  of  thèse  very  periodicals, 
W * 6 mcrrase  of  tll,!  scientific  joumals,  may  be  takon  for 
eu  oient  proof  that  a taste  for  more  serions  subjccts  of  sturly  is 
now  grorving.  Indeed  there  is  good  reason  to  believe  that  if 
stnetly  scientiflc  snbjects  are  not  more  universally  cultivated  it 
“ m,"mly  tecam°  ther  are  not  rendered  more  accessible  to  ’the 

r;\  ■ ^ thCmeS  ar<î  tTeated  eitier  to°  elaborately,  or  in 
oo  or  ié  mg  a style,  or  else  brought  out  in  too  eostly  a form 
0 e easily  available  to  ail  classes. 

Tire  splendid  contesta  of  Modem  Science  in  every  branch 
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of  human  knowledge  are  moreover,  as  a rule,  seattered  over  a 
multiplicity  of  monographs,  essays,  memoirs,  and  spécial  Avorks  of 
ail  sorts.  Excep  t in  tire  Encyclopædias,  their  varied  results  are 
nowhere  to  be  found,  so  to  say,  under  one  cover,  and  even  in 
these  nnwieldy  compilations  they  are  necessarily  handled  more 
summarily  tlian  is  always  désirable. 

Witli  tbe  view  of  remedying  this  manifold  and  increasinc 

O 

inconvenience,  we  are  glad  to  be  able  to  take  advantage  of  a 
comprekensive  project  recently  set  on  foot  in  France,  emphatically 
the  land  of  Popular  Science.  The  well-known  publishers,  MM. 
Eeinwald  & Co.,  bave  made  satisfactory  arrangements  with  some 
of  the  leading  savants  of  that  country  to  supply  an  exhaustive 
sériés  of  works  on  each  and  ail  of  the  sciences  of  the  day,  treated 
in  a style  at  once  lucid,  popular,  and  strictly  methodic. 

The  names  of  MM.  P.  Broca,  Secretary  of  the  Société 
d’ Anthropologie  ; Ch.  Martins,  Montpellier  University  ; C.  Vogt, 
University  of  Geneva  ; G.  de  Mortillet,  Muséum  of  Saint  Ger- 
main ; À.  Guillemin,  author  of  “ Ciel  ” and  “ Phénomènes  de  la 
Physique  A.  Hovelacque,  editor  of  the  “ Eevue  de  Linguis- 
tique;” Dr.  Daily,  Dr.  Letourneau,  and  many  others,  wlioso  co- 
opération has  already  been  secured,  are  a guarantee  that  their 
respective  subjects  will  receivo  thorough  treatment,  and  Avili  in  ail 
cases  be  Avritten  up  to  the  vory  latest  discoverics,  and  kept  in 
every  respect  fully  abreast  of  the  times. 

We  hâve,  on  our  part,  been  fortunate  in  making  such  further 
arrangements  with  some  of  the  best  Avriters  and  recognised 
authorities  herc,  as  Avili  enable  us  to  présent  the  sériés  in  a 
thorougldy  English  (hess  to  the  reading  public  of  this  country. 
In  so  doing  avc  feel  convinced  that  Ave  are  taking  the  best  means 
of  supply ing  a Avant  that  has  long  been  deeply  felt. 

The  volumes  in  actual  course  of  execution,  or  contemplatod, 


-\vill  embrace  such  subjects  as  : Anthropology,  Biology,  Science 
of  Language,  Comparative  Mytliology,  Astronomy,  Prehistoric 
Archæology,  Etlinography,  Geology,  Hygione,  Polit  ical  Economy, 
Pliysical  and  Commercial  Geograpby,  Philosophy,  Architecture, 
Chemistry,  Education,  General  Anatomy,  Zoology,  Botany, 
Meteorology,  History,  Finance,  Mcclianics,  Statisties,  «fcc.  Ae. 

Ail  tlio  volumes,  Avhile  complété  and  so  far  indépendant  in 
thomselves,  will  bo  of  uniform  appeamnee,  slightly  vaiying, 
according  to  the  nature  of  tho  subject,  in  bulk  and  in  price. 

J ho  présent  volume,  on  the  Science  of  Language,  witli  winch 
tho  English  sériés  is  introduced,  and  which  Avili  bo  immediately 
folloAved  by  others  on  Biology  and  Anthropology,  may  bo 
accepted  as  a fair  sample  of  the  stylo  and  execution  of  theso 
Works. 

^ h°u  fiuished  they  Avili  form  a complété  collection'  of 
standard  Works  of  reference  on  ail  the  pliysical  and  mental 
sciences,  thus  fully  justifying  the  general  title  chosen  for  tho 
sériés — “ Lidrary  of  Contemporarv  Science.” 
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AUTHOR'S  PREFACE. 


Axthropology,  of  ail  branches  of  natural  science,  was  the 
last  to  be  developed  ; nevertheless  it  is  one  which  now  lays 
claim  to  hold  the  first  place  in  the  attention  of  the  scientific 
world.  For  fifteen  years  this  science,  whose  title  even  was 
not  settled,  liad  but  few  adhérents.  Since  1749,  the  date  at 
which  it  was  iuaugurated  by  BufFon,  there  bave  been,  in 
every  génération,  a certain  number  of  leamed  men  who 
hâve  directed  their  attention  to  it,  and  among  these  hâve 
figured  many  distinguished  anatomists  and  naturalists.  But 
these  men,  devoted  to  studies  whose  utility  was  not  as  yet 
appreciated,  formed,  as  it  were,  a staff  without  an  army, 
and  if  they  had  a few  select  readers  we  may  safely  sav  they 
had  not  the  public  at  large. 

A new  era  manifested  itself  in  1859,  in  conséquence  of 
the  foundation  of  the  Société  d’ Anthropologie  de  Paris.  The 
Ethnological  Societies  of  Paris,  and  of  London  and  New 
York,  which  had  preceded  it,  had  not  been  able  to  extend 
their  influence  beyond  a very  limited  area  ; some  valuable 
Works  had  been  published,  but  the  majority  of  the  members 
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rem  aine  d indifferent.  When,  in  1848,  tlie  Société  Ethno- 
logique  de  Paris  ceased  to  liold  its  meetings,  no  notice  was 
taken  of  it;  and  when,  eleven  ycars  later,  some  of  its 
members  resolved  to  found  a society  for  the  spécial  study 
of  Man,  and  of  the  races  of  mankind,  it  was  with  difhculty, 
after  six  months  of  parleying,  that  nineteen  of  the  pro- 
moters  could  be  brought  together,  of  whom  many  were 
only  members  in  name. 

This  new  society,  founded  with  so  much  difficulty, 
obtained,  however,  rapid  and  unexpected  success.  Enlarg- 
ing  ail  at  once  the  programme  of  ethnology,  by  grouping 
around  the  study  of  the  human  races  the  medical  sciences, 
comparative  anatomy,  and  zoology,  prehistoric  archæology, 
palæontology,  linguistics,  and  history,  and  designating  under 
the  title  Anthropology  the  science  whose  domain  was  thus 
largely  extended,  the  new  society  opened  its  portais  to  ail 
those  who  cultivated  these  numerous*  branches  of  human 
knowledge. 

Ethnology  had  remained,  up  to  this  period,  a speciality 
prosecuted  but  by  few  ; anthropology,  on  the  contrary, 
addressed  itself  to  leai’ned  men  of  every  class.  It  attracted  to 
it  physicians,  naturalists,  archæologists,  linguistics,  happy  to 
be  able,  each  in  his  sphere,  to  lend  his  aid  ; and  soon  these 
valuable  auxiliaries  manifested  their  desire  to  become  pro- 
ficient  by  an  assiduous  dévotion  to  its  study.  To  the  rapid 
accession  of  learned  men  to  its  ranks,  and  of  others  who 
became  interested  in  it,  are  we  to  attribute  the  rapid  diffusion 
of  anthropological  knowledge. 

This  movement,  wliich  had  its  origi'n  in  France,  rapidly 
extended  to  other  countries.  On  ail  sides  anthropological 
societies  sprang  up,  which  were  founded  on  the  samo  basis 
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and  worked  on  the  same  general  plan.  Antliropological 
conférences  were  organised,  and  in  the  greater  nuraber  of 
general  meetings  for  the  advancement  of  science,  anthro- 
pology has  now  its  section  the  same  as  other  sciences. 
These  conférences  lmve  been  remarkable  from  the  number 
of  members  who  hâve  taken  an  active  part  in  them,  and  from 
the  still  larger  nninber  of  their  adhérents.  The  lutter  nro 
no  longer  to  be  computed  by  humlreds  but  by  thousands. 
For  example,  the  only  society  of  anthropology  in  Paris  has 
now  on  its  roll  upwards  of  four  hundred  native  members, 
while  the  members  comprising  the  two  English  societies  is 
nearly  double  that  number.  There  is  now  a large  and 
distinguished  body  of  persons  who  fully  estimate  the 
importance  of  the  science,  who  approve  its  objects,  and  who 
naturally  interest  themselves  in  them.  Tliis  is  the  happy 
outgrowth  of  the  extension  of  the  general  scheme  of 
anthropology.  Other  results,  still  more  fortunate,  hâve 
been  brought  about.  Works  lmve  become  multiplied  in 
proportion  to  the  number  of  workers.  Many  questions  of 
altogether  a novel  character  hâve  arisen  ; many  others  hâve 
changed  their  aspects  ; ail  hâve  been  elucidated  by  constant 
and  patient  researcli.  Innumerable  facts  hâve  been  observed, 
discussed,  verified  ; and  in  the  brief  period  of  sixteen 
years  greater  progress  and  more  important  discoveries  hâve 
been  made  in  anthropology  than  at  any  period  since  its 
foundation. 

But  the  rapidity  with  which  the  development  of  anthro- 
pology  is  proceeding  is  a source  of  considérable  difficulty  to 
those  who  are  desirous  of  studying  this  science.  No  one 
can  prétend  to  become  conversant  with  ail  the  subjects  of 
general  knowledge  which  it  lays  under  contribution;  to 
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master  them  witli  the  de^th  and  précision  which  imply  a 
thorough  acquaintance  with  them,  he  must  abandon  the 
idea  of  becoming  a perfect  anthropologist.  Division  of 
labour  is  more  necessary  here  than  anywhere  else.  In  this 
vast  domain  each  one  pitches  his  tent  in  the  spot  where  his 
spécial  tastes,  his  peculiar  bias,  and  his  particular  know- 
ledge invite  him.  But  in  order  that  these  researches,  so 
multiform,  may  not  run  the  risk  of  becoming  discursive, 
and  may  be  directed  to  one  and  the  same  end,  it  is  necessary 
that  ail  labourers  in  the  work  should  early  become  ac- 
quainted  with  the  general  principles  of  anthropology,  with 
its  tenets,  and  with  the  whole  of  the  facts  which  it  has 
establislied.  This  want  has  been  sensibly  felt  for  some 
years.  From  ail  sides  a deinand  has  sprung  up  for  an 
elementary  treatise  on  anthropology — a systematic  résumé 
where  questions  might  be  studied  which  are  the  subject  of 
discussion  in  our  societies  or  treated  of  in  original  papers  ; 
a work,  in  short,  which  should  be  at  the  same  time  a guide 
for  students  and  a manual  of  reference  for  others.  feuch  a 
work  has  not  appeared  up  to  the  présent  time.  The 
remarkable  “ Leçons  sur  l’Homme/’  by  Cari  Vogt,  embraced 
only  the  subject  in  a general  way  : they  were  published, 
moreover,  twelve  years  since,  and  do  not  give  the  latest 
information  on  the  science.  The  excellent  little  treatise  of 
Omalius  d’Halloy,  “Sur  les  Races  Humaines,”  is  purely 
ethnological  ; it  embraces  only  one  spécial  part  of  anthro- 
pology, and  does  not  supply  the  want  to  which  we  refer. 

An  important  gap  had  to  be  filled  up.  The  founders  of 
the  Bibliothèque  des  Sciences  Contemporaines  hâve  felt  it 
incumbent  upon  them  to  step  in,  and  hâve  confided  to 
Dr.  Topinard  the  difficult  task  of  olucidating,  in  a single 
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volume,  a science  of  vast  dimensions  in  process  of  rapid  de- 
velopment, and  one  wliich  hitherto  lias  not  received  suflicient 

attention.  More  than  one  had  shrunk  from  attempting  it. 

« 

An  individual  devoting  himself  to  original  research,  and 
cngaged  in  duties  to  wliich  ho  is  anxious  to  givc  his 
nndivided  attention,  is  generally  little  disposed  to  employ 
his  time  in  writing  a work  of  a popular  cliaracter.  But 
M.  Topinard  is  one  who  is  thoroughly  ecjual  to  the  task. 
An  appeal  was  made  to  his  ardent  love  for  anthropology, 
which  appeal  lias  not  been  made  in  vain.  Ho  lias  becn 
most  unwearied  in  his  efforts,  and  lias  brought  his  work 
to  a successful  issuo.  He  lias  rendered  signal  service  to 
anthropology,  for  wliich,  on  belialf  of  the  friends  of  tho 
science,  I cordially  tliank  liini. 


PAUL  BROCA. 


. 


. 


' 
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TRANSLATONS  PREFACE. 


Whilst  endeavouring  faitlifully  to  execute  thc  task  of 
clothing  iu  English  garb  Dr.  Topinard* 3 work  on  Anthro- 
pologjj  the  translater  wislies  it  to  be  nnderstood  that  lie 
does  not  necessavily  endorse  ail  tho  views  of  its  talented 
author.  Himself  a pupil  of  the  illustrions  Prichard,  lie  early 
became  ncquainted  with.  that  great  man’s  arguments  in 
favour  of  Monogenism,  so  forcibly  advanced  iu  liis  work 
“ Researches  into  the  Physical  History  of  Mankind.”  Sub- 
séquent thougktful  studv  bas  only  tended  to  confirai  liim  in 
the  truth  of  those  arguments,  and  iu  an  entire  belief  in  the 
authenticity  of  the  Mosaic  Records,  which  no  sophistry  on 
the  part  of  the  advocates  of  Polygenism  has  been  able  to 
shake.  One  or  two  matters  of  detail  contained  in  the 
original  hâve  been  omitted,  with  a view  to  render  the  work 
more  acceptable  to  the  general  reader,  from  whom,  as  well 
as  from  the  professional  reader,  indulgence  is  craved  for 
many  conscious  defects  in  the  translation. 


ROBERT  T.  H.  BARTLEY. 


November  20,  1877. 
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Page  25,  note,  for  “ Médicale  ” read  “ Médicales.” 

Page  41,  Fig.  4,  insert  “ Its  vertex  at”  after  “ Angle  of  Jacquart.” 
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Page  173,  line  24,  for  “ at  ” read  of.” 
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Page  363,  for  “ Physical  ” read  “ Physiological.” 

Page  392,  3 lines  from  bottom,  omit  “ climate  and.” 


ANTHROPOLOGY. 


INTRODUCTION. 

# 

MSmnHQ»  OV  ANTHBOPOLOGT  -CHBTSRAL  nUTLINE  of  TIIK  si  lUECT — 
1TS  RELATIONS  TO  ÎIKDICINE  AND  ETHNOLOGY-  -ITS  APPLICATIONS 
— HISTORY — PLAN  OF  THE  WORK — ZOOLOGICAL  CLASSIFICATION. 

J iie  w ord  A » fit  ropohxjy  is  of  ancient  tinte,  ami  lias  always  signified 
tiw  stuily  of  Man;  originally,  of  Man  moral,  and,  later  on,  of  Man 
pkysical.  At  the  présent  tinie  it  comprvhends  liotli.  We  may 
alinost  say  that  Aristotle  was  the  originator  of  it.  He  termed 
iüiose  Anthropoloi/istt;  who  carried  on  dissertations  upon  Man.  The 
Word  is  fourni  for  the  first  tiiue  in  the  title  of  a work  of  Magnus 
Hundt,  in  1501.  It  is  frequently  to  be  met  with  subsequently  as 
SJ  uopymous  with  “ a description  of  the  soûl,  ’ or  of  “ a description 
of  the  body  and  soûl,  and  of  the  laws  whieli  govem  their  union.” 
In  1772,  Diderot  and  D Alembert  defined  it  as  “a  treatise  on 
Man.  In  1778,  Kant  wrote  a work  on  psychology,  entitled  “An 
Essay  on  Anthropology.  ’ Bluinenbach  takes  it  in  the  acceptation 
i\e  give  it  at  the  présent  day.  lu  1838,  Serres  assiuned,  at  the 
Muséum,  the  title  of  Professor  of  Anthropology,  or  of  the  Xatural 
History  of  Man  ; and  M.  Edwards,  iu  1839,  defined  it  as  the 
knowledge  of  Man  in  liis  physical  and  moral  relations.  Here  and 
there,  however,  we  find  it  more  or  less  misinterpreted.  Physicians 
ha\e  published,  under  this  title,  encyclopædias  embracing  at  the 
same  time  anatomy,  physiology,  pathology,  and  hygiene.  A 
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chapter  in  Professor  Karl  Schmidt’s  “ Lettres  Anthropologiques,”' 
written  in  1852,  is  entitled  “The  Anthropology  of  tire  Xew  Testa- 
ment, or  Jésus  Christ.”  Three  years  ago  an  author  in  the  “ Revue- 
des  deux  Mondes  ” employed  it  as  a synonym  for  the  “ Reproduction 
of  the  human  figure  on  Grecian  vases.”  But  such  différences  of 
signification  are  no  longer  allowable.  The  word  has  a meaning, 
stamped  upon  it  by  the  whole  of  Europe,  which  cannot  be  ignored  ; 
it  désignâtes  a science  as  well  recognised  and  as  definite  as  cliemistry,. 
astronomy,  or  social  economy. 


Définition. 

Anthropology  is  the  branch  of  natural  history  which  treats  of 
Man  and  of  the  races  of  Man.  It  may  he  summed  up  in  the 
following  définitions  : 

“Anthropology  is  a science  which  lias  for  its  object  the  study 
of  the  human  race,  considéré#  as  a whole,  in  its  separate  individu- 
ality,  and  in  its  relations  with  the  rest  of  nature.” — Broca. 

“ Anthropology  is  a science  pure  and  concrète,  having  for  its 
aim  the  thorougli  knowledge  of  the  human  group,  considered 
(1)  In  each  of  the  four  typical  divisions — as  to  variety,  race,  species 
— compared  with  each  other,  and  in  relation  to  tlieir  respective  ex- 
ternal  conditions.  (2)  In  its  ensemble,  and  in  its  relations  with  the 
rest  of  the  animal  world.” — Bertillon. 

“ Anthropology  is  the  natural  history  of  Man,  considered  mono- 
graphically,  as  a zoologist  studying  an  animal  woidd  understand 
it.” — De  Quatrefarjes. 

Such  is  an  outline  of  the  subject  for  our  considération.  It  com- 
prehends  ail  the  points  of  view  from  which  tlic  enlightened 
naturalist  would  look,  who  desired  to  give  a complété  history  of  any 
animal,  and  of  its  settled  varieties.  He  examines  (1)  Its  external 
form,  and  its  internai  organs  after  death.  (2)  The  fonctions  of 
these  organs  during  life.  Ile  notes  how  the  heart  beats,  the  longs 
respire,  the  brain  thinks.  Ile  ascertains  wlicther  the  animal  is  a 
biped  or  a cpiadruped  ; how  its  functions  of  reproduction  are  per- 
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formed,  what  are  the  influences  by  which  it  is  governed,  what  tlu* 
character  of  its  fooil,  what  it.s  habits,  its  instincts,  its  passions. 

(3)  Its  particular  mode  of  associuting  with  those  of  its  own  species, 
sueli  as  the  wandering  life  of  the  dingo  of  Australia,  and  the  bison 
of  America,  or  the  seilentary  life  of  the  beaver  and  the  unt. 

(4)  Its  method  of  conveying  its  meaning  to  a distance  by  more,  or 
less  articulate  soumis,  as  by  the  rapid  friction  of  the  wing-covers, 
or  by  the  simple  vibrations  of  the  larynx.  (5)  Its  migrations, 
whether  voluntary  or  forced,  perioilical  or  spontaneous,  owing  to 
the  pursuit  of  an  euemy,  or  in  conséquence  of  a flood,  or  from 
change  of  climate.  (t>)  Its  numerous  records.  Archwology  indeed 
gives  us  an  insight  into  the  habits  of  animais  in  bygone  times, 
their  migrations,  the  period  at  which  tliey  became  domesticatcd  by 
Man,  and  those  species  which  hâve  become  extinct. 

lhe  naturalist,  in  tliis  way,  is  enabled  to  give  sonie  sort  of 
description  of  each  gronp,  and  of  each  of  its  divisions,  and  to  dis- 
tinguish  them  from  those  to  which  thoy  are  the  rnost  closely  allied. 
lhen,  by  synthesis,  lie  establishes  their  respective  position  in  tlu* 
classification  of  anunated  beings,  and  the  family,  genus,  species,  or 
variety  to  which  tliey  belong.  Having  made  hünself  acquainted 
with  the  relations  which  bis  object  of  study  bears  to  the  rest  of  the 
animal  kingdom,  lie  proceeds  to  enter  upon  the  higlier  patli  of 
pliilosoplùcal  inquiry. 


Programme. 

lhe  course  which  the  anthropologist  takes  is  equally  clearly  de- 
fini il.  His  aims  are  the  sanie,  his  method  of  proceeiling  is  identical. 
His  subject  is  a twofold  one  : (1)  Man  considered  in  bis  ensemble, 
so  far  as  the  group  to  which  lie  belongs  iliflers  from,  or  is  analogous 
to,  contiguous  groups  in  the  class  of  mammalia  with  which  he  is  ni 
nearest  relation.  (2)  The  varieties  of  mankind,  commonly  calleil 
1 ac  cs’  a Word  whicli  has  but  little  présent  significance  as  compared 
xvith  that  which  will  be  accordée!  to  it  at  a later  period.  AU 
the  traits  and  characters  with  which  the  naturalist  is  occupied 
equally  engage  his  attention,  and  even  with  greater  intensity. 
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Certain  cliaracters  of  bis  embryo  state,  of  but  trifling  interest 
in  tlie  animal,  possess  in  liim  a very  bigli  clegree  of  importance. 
T lies e characters  may  lie  classifiée!  uncler  four  principal  heails, 
viz.  (1)  Physical,  whether  studied  on  the  dead  body  or  on  tbe 
living.  (2)  Pliysiological,  ivhich  bave  a particular  naine  assignée! 
to  .tliem,  according  as  tbey  bave  référencé  to  the  brain,  or  to  tbe 
intellectual  faculties  and  phenomena.  (3)  Characters  resulting 
from  tbe  social  condition.  (4)  Those  liaving  reference  to  bistory, 
arcbæology,  language,  &c.  ïbe  mode  of  pursuing  tbe  investigation 
is  precisely  tbe  sanie  for  Man  as  for  animais.  If  our  inquiries 
respecting  tbe  latter  recuire  tbe  most  rigiel  scrutiny,  what  sliall  ve 
say  when  tbe  subject  of  tliem  is  ourselves  1 Intuitive  reasonnig, 
à priori  reasoning,  and  otlier  metbods  of  a similar  nature,  sbould 
be  altogether  excluded.  Wlietber  wo  are  determining  Man  s 
position  on  our  planet,  and  the  part  which  be  plays  at  tbe  head  of 
organised  beings  ; whether  be  is  tbe  sole  représentative  of  a king- 
dom — tbe  buman  kingdom — or  is  only  the  first  of  tbe  order  of 
Primates,  tbe  same  processes  of  scientific  investigation  must  lie  put 
in  operation.  M.  de  Quatrefages,  one  of  tbe  strongest  defenders  of 
buman  prérogatives,  expressly  tells  us  this  : Man  is  an  animal  ; 
be  cornes  into  existence,  reproduces  bis  own  species,  and  dies. 
Mémento  te  hominem  esse!  was  an  exclamation  to  tbe  conqueror 

of  old. 


Method  of  Investigation. 

Man  in  bis  entirety — tliat  is  to  say,  in  bis  pliysical  and  moral 
relations,  to  quote  W.  Edwards— is  tbe  subject  of  anthropology. 
No  zoologist  would  dream  of  dividing  tbe  study  of  an  animal  into 
two  portions,  and  of  entrusting  tliem  to  leamed  men  of  different 
orders,  sonie  limiting  themselves  to  tbe  anatomical  and  pbysio- 
logical  characters  of  certain  organs,  otlicrs  directing  tbeir  attention 
only  to  tbe  brain  and  nervous  System.  Neither  sbould  tbe  study 
of  Man,  under  tbe  pretext  that  one  portion  possesses  suprême 
importance  over  anôtber,  lie  divided  between  mon  of  science 
and  philosophera.  Eacb  would  look  at  Man  or  animal  from  1ns 
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own  particular  point  of  view  ; but  the  anthropologist  an<l  the 
naturalist  should  take  a compréhensive  view  of  the  whole.  To 
understand  the  working  of  a machine,  one  must  study  its  System  of 
wheels,  and  make  ourselves  acquainted  with  the  mechanism  and 
structure  of  similar  machines.  The  organisation,  whetlier  animal 
or  hiunan,  simple  or  complex,  is  governed  by  the  saine  general  laws, 
is  constituted  of  the  saine  éléments,  and  perforais  similar  fonctions. 
Mens  mode  of  life,  of  thouglit,  and  of  association,  is  as  important 
to  know  as  tlieir  mode  of  walking  or  bivathing.  l'he  cérébral  mani- 
festations, in  tlieir  infinité  variety,  are  as  much  chamcteristic  of 
races  as  the  volume  and  qnality  of  the  hrain  distinguish  man  from 
the  brute  : thoy  are  two  orders  of  facts  whicli  are  inséparable.  If 
the  structure  of  the  organ  imlieates  its  function,  so  the  function 
and  its  various  manifestations  indicate  the  organ.  'l'he  bodv  and 
the  mind  are  as  indissoluble  as  matter  and  its  activity,  or,  as  it 
used  to  be  called,  its  properties. 

The  field  of  anthropology,  tlien,  is  immeasurably  vast,  and  iniglit 
be  delined  as  “the  science  of  Man  and  of  mankind,”  acconliiur 
to  James  Hunt  ; or  “ the  bîology  of  the  human  sjn-cies,”  according 
to  M.  Broca.  Numéro  us  and  varied  are  the  subjects  of  general 
knowledge  which  it  lays  imder  contribution  : 

Its  more  immédiate  domain  is  the  comparative  anatomy  and 
morphology  of  Man  and  animais;  then  the  liistory  of  animais,  and 
of  mammalia  in  particular,  and  especially  of  the  anthropoid  apes  ; 
then  the  different  branches  of  medical  science,  notable  physiology, 
of  which  psychology  in  health  and  disease  forms  part  ; then  thaï 
which  lias  référencé  to  nations,  and  consequently  to  travel,  as 
ethnography,  geography,  liistory,  language,  and,  lastly,  prehistoric 
arclueology.  I his  is  not  ail — law,  the  arts,  literature,  equally  con- 
tribute  tlieir  sliare.  Léon  Guillard,  barrister  and  anthropologist, 
who  died  at  Buzenval,  demonstrated,  eight  nionths  previous  to  his 
deatli,  its  intimât©  connection  with  the  science  of  comparative  law, 
a subject  taken  up  by  M.  Acollas  in  1874.* 

“ L Anthropologie  et  l’Étude  du  Droit  comparé,”  by  L.  Guillard,  in 
“ Bul1-  Soc-  d’Anthrop.,”  2nd  sériés,  vol.  v.  ; “ L’Anthropologie  et  le 
Droit,”  by  E.  Acollas,  in  “ Bull.  Soc.  d’Anthrop.,”  2nd  sériés,  vol.  ix. 
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Tlie  year  previously,  M.  César  Daly  liad  shown,  before  tiie 
Société  d’Antliropologie,  that  architecture,  in  its  elementary  fonns, 
varies  according  to  the  distinctive  cliaracter  of  each  race.  Fétis,  in 
1867,  suggested  a classification  of  races,  hased  upon  tlieir  musical 
Systems.*  Dances,  songs,  and  national  poems,  like  the  heathen 
mythologies,  serve  to  trace  out  their  origin  and  affinities.  The 
first  attempts  at  antliropometry,  for  the  purpose  of  determining  the 
proportions  of  the  human  hody,  and  craniometry,  for  analysing 
the  physiognomy,  are  due  to  artists. 

We  see,  then,  that  anthropology  appeals  to  ail  willing  workers, 
whatever  the  direction  of  their  studies  or  the  nature  of  their  pro- 
fessional  occupations  may  he.  Ail,  witli  scarcely  any  preparatory 
study,  may  contrihute  to  its  progress  ; it  is  sufficient  to  indicate  to 
them  its  aim — -tlie  knowledge  of  Man.  The  mere  word  “ antliro- 
pology  ” friglitens  many  people,  ivho  imagine  that  it  has  to  do  Avitli 
medicine. 

Medicine. 


The  study  of  Man,  relegated  at  first  to  the  dissertations  of 
philosophera,  on  assuming  a real  hasis  naturally  hecame  shared  hotlx 
hy  physicians  and  naturalists  ; the  former,  liowever,  had  hut  little 
leisure  to  deal  witli  the  spécial  questions  which  it  involved,  Avliile 
the  latter  were  reluctant  to  regard  it  in  the  same  liglit  as  they  did 
that  of  the  brute  création,  which  was  the  spécial  subject  of  their 
investigation.  It  was  necessary  that  antliropology  sliould  be  un- 
constrained.  Both  at  the  Muséum  and  in  the  Faculty  of  Medicine 
of  Paris,  it  has  its  représentatives  and  its  classes,  but  it  holds  a 
thoroughly  independent  position  there.  Wliile  medicine  has 
especial  reference  to  the  individual— to  the  human  machme— 
anthropology  studies  the  human  group  and  its  yaneties.  The 
former  has  but  one  aspiration,  one  aim— the  prévention  and  cure  of 
disease  ; the  latter  studies  Man,  lus  origin,  and  his  relations  Avith 
other  animated  beings,  without  troubling  himsclf  about  the  manner 


- «La  Classification  des  Races,”  by  Fétis  Sen,  in  » Bull.  Soc.  d'Anthrop.,” 
2nd  séries,  vol.  ii.,  1867. 
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ïn  whicli  society  in  general  may  treat  the  question.  Their  metliod 
of  looking  ut  tliings  i.s  altogetlier  different.  Is  it  a question  of 
anatomy  1 Medicine  looks  at  the  organ  in  relation  to  adjoining 
parts,  as  it  hears  upon  surgical  operations,  or  at  its  structure,  the 
hetter  to  understand  whether  its  performance  is  régulai-  or  dis- 
turbed.  Anthropology  finds  in  it  only  éléments  of  comparison 
Avitli  animais  or  between  races.  1s  it  a question  of  physiology,  of 
pathology,  of  hygiène,  or  of  therapeutics  1 Tliey  still  diverge.  The 
one  seeks  in  the  brain  the  metliod  by  whieli  thought  is  elaborated, 
and  how  it  is  transformed  int<>  action  ; the  other  sees  in  it  only 
different  manifestations,  varying  according  to  race.  Diseuses  are 
not  alike  in  ail  latitudes.  When  it  is  a question  of  climate,  it  is 
specially  in  the  province  of  medicine  ; when  of  race,  it  is  for 
anthropology  to  step  in.  So  witli  respect  to  the  action  of  remédies, 
each  regards  the  question  from  its  own  particular  point  of  view. 
Lastly,  hygiene  lias  a bearing  upon  anthropology,  owing  to  the  part 
wliich  it  plays,  or  its  influence  on  exteraal  circumstances,  acclima- 
tion,  or  Crossing. 

An  acquaintance  witli  the  medical  sciences,  withont  Ix-ing  indis- 
pensable to  every  anthropologist,  gives  hini  a niarked  advantage. 
Iveeiprocally,  a knowledge  of  anthropology-  invests  the  physicien 
Avitli  a certain  pro-eminence.  It  augmenta  lus  interest  in  anatomical 
and  physiological  studies,  and  is'  the  cliniax  of  academie  study. 
^ e are  surprised,  therefore,  tliat  instruction  in  it  does  not  fomi 
part  of  tlie  regular  course  in  our  principal  faculties.  Lookûig  at  it 
in  connection  with  the  healing  art,  it  is  indispensable  that  the 
medical  nien  in  our  navy  and  mercantile  marine,  called  upon,  as 
tliey  are,  to  practise  among  races  the  most  diverse,  should  know 
how  to  distinguish  them,  as  Avell  as  to  recognise  the  A'arieties  of 
local  circumstances  under  Avhich  diseases  présent  themselves. 


Ethnography. 

Uie  Avord  “ethnography”  was  employed  at  the  commencement  of 
the  présent  century  as  synonymous  with  a description  of  nations. 
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It  was  made  use  of  in  1826  in  tlie  “Atlas  Géographique”  of 
M.  Balhi,  and  was  ratified  under  tlie  influence  of  what  was  sub- 
sequently  termed  linguistics.  Wiseman,  in  1836,  deflned  it  as 
“the  classification  of  races  by  tlie 'comparative  studyof  languages  ;” 
M.  Broca,  as  simply  the  description  of  eacli  nation  in  particular. 
The  word  “etlmology”  had  its  origin  in  the  title  of  the  Society  of 
Etlinology  of  Paris,  in  1839.  It  embraces,  as  set  forth  in  the 
statutes  of  that  society,  “ the  physical  organisation,  the  intellectual 
and  moral  character,  the  language,  and  historical  traditions  wliich 
serve  to  distinguish  races.”  It  is  used  in  the  same  sense  in  England 
by  Prichard,  Lubbock,  Logan,  Brace,  &c.  In  1866,  M.  Broca  ex- 
tended  its  meaning  as  follows  : “ The  particular  description  and 
désignation  of  these  races,  the  study  of  their  resemblances  and  dis- 
similarities  as  regards  physical  constitution,  as  well  as  intellectual 
and  social  condition.  The  inquiry  into  their  actual  affimties,  their 
distribution  in  the  présent  and  in  the  past,  their  history,  their  more 
or  less  probable,  more  or  less  doubtful  relationship,  and  their  re- 
spective position  in  the  liuman  sériés.  Sucli  is  the  purpose  of  tliat 
division  of  anthropology  wliich  we  designate  by  the  naine  of 
etlmology;  the  sources  whence  it  gathers  its  inquiries  are  numerous, 
it  borrows  from  cthnography,  or  a description  of  peoples.  . . . ” -r 


Etlmology. 

M.  Littré  confines  the  terni  “ etlmology  ” to  its  etymological  mean- 
ing. “ Etlmology,”  lie  says,  “ treats  of  the  origin  and  distribution 
of  peoples,  and  ' cthnography  of  their  description.  According  to  M. 
Frédéric  Mailler,  anthropology  lias  reference  to  the  study  of  races, 
etlmology  to  that  of  peoples.  Latham  had  already  described 
etlmology  as  the  spéculative,  and  ethnography  as  the  descriptive 
part  of  the  science  of  peoples. 

For  ourselves,  we  regard  anthropology  and  etlmology  as  two 
different  aspects  of  the  study  of  Man  ; two  distinct  sciences,  cach 

* Lecture  by  James  Huut  afc  tho  Anthropological  Society  of  London, 
January  8,  1865  ; Article,  “ Anthropologie,”  iu  tlie  “ Dictionnaire  Eucyel. 
des  Sciences  Médicales,”  by  M.  Paul  Broca,  vol.  v.  Paris,  1866. 
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having  its  own  adhérents,  enjoying  an  indepciulent  existence,  but 
always  haVing  a unit  y of  design.  The  former  occnpies  itself  with 
Man  and  tho  races  of  inankind,  whieh  it  aucceeds  in  minutely 
unfblding.  The  lutter  only  concerna  itself  with  sucli  peoples  and 
tribes  as  geography  and  hiatory  hand  over  to  us,  and  is  divided 
into  two  parts — etlinography,  whieh  is  tho  description  of  each 
people,  of  its  nmnners,  customs,  religion,  langnage,  physical  charac- 
teristics,  and  origin  in  history  ; and  etlmology,  properly  so  callod, 
whieh  looks  at  thèse  in  their  nwinhle,  and  as  npplving  to  ail  or  to 
niany  peoples. 

It  is  tho  province  of  etlmology,  thon,  to  bc  engaged  with  con- 
stituent éléments,  with  tho  origin  and  descent  of  peuples,  and  even 
to  make  a classification  of  them  based  upon  their  langnage.  It 
makes  use  of  the  terni  '•  races”  somewhat  earelesslv.  Hut  it  is  not 
Avithin  its  province  to  détermine  the  eharacteristies  or  to  make  a 
correct  classification  of  the  races  of  inankind.  It  does  not  possess 
tho  qualifications  for  sucli  a task,  Avhich  requires  the  combination  of 
ail  the  active  powers  of  anthropology,  and  especially  anatomical 
appliances  and  zoological  expérience,  to  whicli  it  is  a stranger. 

The  expression  “races,”  as  used  by  the  ethnologist,  is  a permissive 
one.  To  the  nntliropologist,  it  is  one  of  deep  meaning.  He  looks 
upon  it  as  synonymous  with  the  natural  divisions  of  the  human 
group,  liowever  remote  the  period  at  Avhich  they  Avéré  constituted. 
Cynology  being  tho  natural  history  of  the  dog,  the  inquiry  into 
the  primitive  races  Avhich  hâve  produced  its  innumerable  cross 
breeds  Avoiüd  belong  to  cynology  ; so  the  inquiry  into  the  various 
human  races  constitutes  anthropology,  and  not  etlmology.  Etlmology 
then,  as  its  etymology  signifies,  is  the  general  science  of  nations.* 

Nutionality. 

The  study  of  anthropology  requires  a câlin  and  vigorous  judg- 
ment,  free  froni  préjudice,  Avith  but  one  aspiration — that  of  truth. 
There  is  no  more  délicate  subject  to  liandle.  AVe  hiwe  ail  been 

* “Anthropologie,  Ethnologie,  et  Ethnographie,”  in  “ Bull.  Soe.  cl’Anthrop.,” 
by  Panl  Topinard.  1876. 
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brought  up  Avitli  preconceived  notions,  which  hâve  saturated  our 
brain  substance,  at  a period  wlien  it  was  becoming  fully  developed, 
and  was  tlie  botter  fitted  to  retain  impressions.*  Xow  anthropo- 
logical  facts  at  times  clash  with  certain  matters  of  faith,  which 
religious  teachers  hâve  ever  considered  necessary  for  the  best 
interests  of  mankind.  On  the  otlier  hand,  our  pride  is  ruffled  ; it 
is  not  willing  to  descend  froni  the  pedestal  on  which  it  lias  reposed, 
intends  to  liave  notliing  in  eommon  with  the  animais,  and  clamours 
when  we  tell  it  tliat  there  is  no  great  gidf  between  them  and  our- 
selves.  What  we  do,  what  we  think,  is  ever  the  high,  the  noble, 
the  good,  the  true.  Our  physical  type,  as  Europeans,  is  the  nearest 
approacli  to  perfection.  Those  ivlio  liave  the  round  head,  or  who 
imagine  that  they  liave  it,  affirm  that  it  is  the  most  intellectual. 
With  the  Chinese,  the  fiat  face,  the  oblique  eyes,  and  the 
hairy  upper  lip,  are  the  very  perfection  of  beauty.  The  negro 
looks  upon  black  as  the  most  beautiful  of  colours.  In  the  in- 

tellectual world,  our  moral  condition,  our  civilisation  alone  merit 
the  title  of  beautiful.  Our  customs  alone  are  dictated  by  reason, 
those  of  otlier  nations  are  barbarous.  The  political  passion  misleads 
us  in  the  sanie  way.  Xationality,  according  to  the  Oermans,  is 
determined  by  language,  a doctrine  purely  ethnographie  and 
radically  false  ; as  M.  Abel  Hovelacque  lias  so  forcibly  put  it,  this 
is  only  “ a social  cause.”  Brought  into  being  by  a fortuity  of  cir- 
cumstances,  ratlicr  than  by  the  geographical  disposition  of  places, 
it  is  aftenvards  maintained  by  a community  of  interests,  of  suffer- 
ing,  and  of  glory.  Blood  poured  ont  in  a eommon  cause  cements 
it  ; hearts  throbbing  in  unison  with  it  from  one  end  of  a territory 
to  the  otlier  arc  its  cliaracteristics.t 

Applications. 

It  is  askcd  if  anthropology  lias  any  application  to  real  life,  and 

* We  «hall  havo  frequcntly  to  revert  to  tbis  point,  more  particularly  m 
our  description  of  races. 

f “ Langues,  Races,  Nationalités,”  by  A.  Hovelacque,  editor  of  the 
■“  Revuo  de  Linguistique.”  Paris,  1872. 
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-what  is  its  pretemled  aimî  But  had  Aristotle,  Linnæus,  Buffon 
no  object  in  view  when  describing  tbe  animal  kingdom  1 Newton, 
wlien  pondering  over  thu  probleni  of  gravitation,  and  Cuvier,  when 
investigating  the  oharacters  of  fossil  speciea  î I>id  Pasteur,  when 
rofuting  the  tlioory  of  spontaneous  génération,  eontemplate  the 
advantages  wliieh  patient  industry  would  dednce  from  it  î No, 
true  science,  that  which  leads  to  the  most  brilliant  résulta,  is 
essentially  disinterested.  To  know  how  to  enlarge  the  field  of 
liuman  thought,  and  to  satisfy  a legitimate  curiosity,  sucli  are  its 
actuating  principles. 

Anthvopology,  more  than  anv  other  science,  is  capable  of  exer- 
cising  an  influence  on  our  social  organisations.  Is  not  its  object  to 
lay  open  to  our  view  Man  as  lu*  really  is,  to  nnfold  to  us  the  secret 
of  Iris  acts,  lus  passions,  and  lus  wants  in  the  past,  and  possiblv 
in  the  future  1 

The  tirst  English  society  having  anv  relation  to  anthropology 
Avas  founded  Avitli  a vieAv  to  help  fonvard  the  abolition  of  slavery, 
and  did  in  fact  poAverfuUy  contrihute  to  this  resuit.  The  tirst  of 
any  note  in  France  had  for  its  object  to  give  currency  to  an  idea 
Avliich  M.  Edwards  had  gathered  from  the  Avritings  of  Sir  M'alter 
Scott  and  of  the  two  Thierrys — namely,  that  races  and  their 
tempéraments  play  an  important  part  in  the  existence  of  nations. 
History,  elucidated  by  anthropology,  thus  assumes  a neAv  aspect  ; 
causes  and  effects  are  more  readily  explained,  and  the  anthropo- 
logical  replaces  the  theological  in  our  conceptions  of  past  âges.* 

Oivilised  peoples  are  everywhere  taking  the  place  of  savage  races, 
or  substituting  for  them  races  less  Avarlike  in  character.  To  this  end 
governments  liave  to  choose  betAveen  two  courses  of  action,  either 
to  destroy  or  to  bring  them  together.  The  former,  spite  of  certain 
recent  examples,  is  not  admissible  ; tlie  latter  is  only  réalisable  by 
understanding  the  distinctive  character  of  the  vanqnished  nation,  its 
capabilities,  and  the  nature  of  its  race.  Our  method  of  action 

* W.  F.  Edvards,  “ Des  Caractères  Physiologiques  des  Races  Humaines 
considérées  dans  leur  Rapports  avec  l’Histoire.”  Letter  to  M.  Amédée 
Thierry,  in  1829,  in  “ Mém.  Soc.  Ethnol.,”  vol.  i. 
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cannot  be  too  deeply  penetrated  Avith  this  truth,  if  Ave  Avould  give 
its  right  position  to  tlie  native  race  of  Algeria,  Avhich  is  tlie 
Barbary,  and  ougbt  not  to  be  considered  as  tlie  Arab  race.  Anthro- 
pology  teaclies  us  Iioav  to  recognise  tbem. 

Man  inures  himself  to  alinost  every  climate,  but  only  by  dint 
of  perseverance.  One  race  dies  out  in  a country,  Avhile  another 
tlirives  in  it.  By  following  certain  principles,  tlie  difficulties  are 
more  or  less  surmounted.  The  science  of  acclimation,  therefore, 
is  one  department  of  antliropology.  It  has  been  said  that  races 
may  be  compared  to  countries  in  Avliich  diseases  are  variously 
developed,  and  Avhich  require  different  bygienic  treatment.  It  is 
as  necessary  to  be  able  to  distinguisb  races  as  in  medicine  to 
diagaiose  tbe  arthritic,  tbe  herpetic,  or  tbe  nervous  tempérament. 
In  tlie  sad  expédition  to  Mexico  tbe  knowledge  of  one  of  tbe 
cliaracteristics  of  tbe  negro  race  led  to  a most  liappy  resiüt.  Vera 
Cruz,  wliere  at  brst  tliere  Avas  considérable  mortality  among  tbe 
Br  en  cli  troops  from  yelloiv  fever,  Avas  afterwards  garrisoned  by  blaek 
soldiers  from  Upper  Egypt,  Avbo  possessed  an  immunity  from  tliat 
disease. 

We  are  not  iioav  living  in  tbe  time  of  Albert  Diirer  and  of 
Rubens,  Avhen  artists  Avéré  satisfied  Avitli  delineating  tbe  forms  and 
features  of  tliose  around  them  to  represent  tliose  of  foreign  nations. 
Our  annual  exhibitions  testify  tbe  progress  Avliicb  bas  been  made 
in  this  direction.  In  tbe  galleries  of  tbe  Muséum  Ave  sometimes 
meet  Avitli  painters  studying  tbe  varieties  of  tbe  lmman  liead,  and 
at  tlie  Ecole  des  Beaux-Arts,  tbe  professor  of  anatomy  knoAVS  tbat 
be  must  teacb  tbe  different  forms  of  tbe  beautiful,  as  seen  in  every 
country  and  under  every  climate,  and,  tberofore,  must  be  an  anthro- 
pologist. 

Whether  Ave  accept  tbe  modem  doctrine  or  not,  it  is  undeniable 
tbat  Man,  by  a certain  method  of  liigli  breeding  and  Avell-managed 
Crossing,  is  capable  of  being  cbanged  in  successive  générations, 
in  bis  physical  as  Avell  «as  in  bis  moral  character.  According 
to  tbe  modes  adopted,  be  Avili  go  on  eitlier  degenerating  or 
improving.  Antliropology  cornes  in  bere  Avitb  tbe  bigbest,  and  at 
tbe  same  time  most  practical  aim,  and  its  utility  in  this  alone 
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should  secure  for  it  fixe  encouragement  and  patronage  of  our  learucd 
societies. 

Anthropology,  lxo  it  observed,  is  far  from  being  a science  of 
luxury.  At  this  very  moment  it  is  leailing  to  rnost  important 
résulté,  and  is  throwing  new  liglit  upon  ail  tlie  sciences  bearing 
upon  Man.  Xaturalists,  pliysicians,  men  of  letters,  artists,  philo- 
sophers,  lawyers,  diplomatists,  travellers,  arohæolngists,  and  linguiste, 
are  ail  carrying  the  material  wherewith  to  build  tlie  editice.  To 
tlxoso  who  apply  themselves  closely  to  its  study  it  is  a somewhat 
arduous  task,  but  to  the  great  majority  it  is  a récréation. 


Iliatory. 

Tliis  may  bo  recited  very  brieflv.  The  study  «>f  nature,  and  of 
Man  in  particidar,  may  ho  traced  haclc  to  tlie  period  of  the  earliost 
efforts  of  the  lmman  mind  ; but  anthropology  as  a spécial  science, 
separate  from  natuial  history,  is  but  of  yesterday.  Unknown  up 
to  the  close  of  the  last  century,  it  lias  only  started  into  life  towards 
the  latter  half  of  the  nineteenth  century.  Its  rudiments  are  fourni 
scattered  up  and  down  in  the  writings  of  pliysicians  and  natu- 
ralists.  The  former  by  observing  Man  under  ail  climates,  the  latter 
by  placing  liim  as  the  type  of  the  perfectly  organised  being, 
accomplished  for  anthropology  what  M.  Jourdain  did  for  jirose. 

Such  were  Hippocrates,  who  describes  in  bis  book,  “ On  Water, 
Air,  ami  Place,’’  the  character  of  “ tlie  Scythians  and  other  no- 
madic  tribes,”  as  well  as  tlie  cranial  malformations  of  the  Macro- 
cephali  on  the  other  sido  of  Palus-Méotidus  ; Aristotle,  who  com- 
pares apes  witli  Man,  and  speaks  of  hunian  hybrids  and  of 
Ethiopians  ; Pliny,  wliose  frequently  fantastic  récitals  bave  been 
justly  criticised  by  Isidore  Geoffroy  Saint-Hilaire  ; Galen,  who, 
wliile  dissecting  monkeys,  prepared  the  way  for  hunian  anatomy 
foimded  by  Mimdinus  and  Vesalius  (1544).  As  to  philosophers, 
tliey  bave  liad  nothing  to  say  with  respect  to  Man’s  history.  Xo 
doubt  some,  like  Lucretius,  hâve  sliown  tlieir  acuteness  of  appré- 
hension. of  its  facts  ; but  those  who  long  afterwards  proclaimed 
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tlie  true  metliod  of  observation  liave  tbe  greatest  claim  on  o in- 
gratitude. 

Hatural  History  took  its  rise  with  Aristotle,  and  made  no 
fiuther  progress.  Belon,  in  1655,  was  tbe  first  to  compare  tbe 
skeleton  of  Man  with  that  of  anotber  animal — namely,  a bird.  Up 
to  tbe  eigbteentb  century,  tbe  chef-d’œuvre  of  création,  to  use  a 
classical  expression,  was  oïdy  studied  by  pbysicians.  Linnæus,  in 
1755,  restored  bim  to  bis  place  in  bis  classification,  and  by  applying 
to  him  bis  binary  nomenclature,  under  tbe  title  of  homo  sapiens, 
obbged  natmabsts  to  accept  bim  as  belonging  to  tliem.  About 
tbe  same  period  Buffon  devoted  two  volumes  to  tbe  “ Variétés 
Humaines”  (1749). 

Tbe  way  was  open.  Almost  sbnultaneously  Daubenton,  in  1764, 
publisbed  bis  memoir  on  “La  Situation  du  trou  Occipital  dans 
l’Homme  et  les  Animaux;”  Blumenbacli,  in  1775,  bis  inaugural 
tbesis  on  “ Les  Variations  du  Genre  Humain  ; ” Sœmmering,  in 
1785,  bis  “ Mémoire  sur  les  Nègres  ;”  Camper,  in  1791,  his  pos- 
tbumous  dissertation,  “ Sur  les  Différences  que  présente  le  Visage 
dans  les  Baces  Humaines;”  White,  in  1799,  bis  work  on  “Tbe 
régulai-  gradation  of  Man  and  Animais.” 

Many  notable  travels  were  undertaken  about  tbis  period.  On 
lanc),  we  may  mention  tliose  of  Byron,  Bruce,  Lavaillant,  Pallas, 
BarroAv  ; on  tbe  sea,  tliose  of  Bougainville,  Cook,  La  Pérouse, 
Péron.  Tbe  Muséum  of  Paris  slione  out  in  ail  its  full  lustre  ; 
naturel  bistory  made  gigantic  strides  ; observations  were  going  on 
quietly.  By  degrees,  two  rival  scbools  sprang  up  : tbe  one  called 
the  classique,  represented  by  Cuvier,  which  confined  itself  to  facts  ; 
the  otber  called  tbe  pliilosophical,  or  des  idées,  whicli  Lamarck  and 
Étienne  Geoffroy  Saint-Hilaire  represented.  Lamentable  préjudices 
nnfortunately  came  to  be  mingled  vvitb  tlieir  wranglings.  Linnæus 
and  Blumenbach  liad  spoken  of  mankind  witbout  attacliing  any 
definite  importance  to  it.  Lamarck  mamtained  tbat  species  vary 
and  arc  trafisfonned.  So  far  orthodoxy  was  not  affected,  but 
the  danger  appeared  serious  ; tbe  younger  nien  were  carried  away 
with  tbe  éloquence  of  Étienne  Geoffroy  Saint-Hilaire.  A watcli- 
word  seemed  to  be  sent  fortb  : “ Tbe  world  was  created  in  six 
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ilays;  Adam  and  Eve  are  tho  progenitors  of  ail  living  races;  the- 
umversal  deluge  utterly  destroyed  everything  but  tho  privileged 
pairs  saved  with  Xoah.’’  Science  must  bend  before  these  articles 
of  failli. 

Tho  tirst  assault  was  conclnded  to  the  détriment  of  Lamarck, 
who  was  too  modeat  in  présence  of  the  imposing  anthority  of 
Cuvier.  The  second  was  unfavourable  to  Htienne  Geoffroy  Saint- 
Hilaire:  tho  transformation  tlieory  appeared  to  l>e  vantpiished.  The 
third  had  ail  sorts  of  révolutions  of  fortune,  and  was  prulonged 
up  to  about  the  year  1859,  after  the  discovery  of  Boucher  de 
Fertiles  : the  ground  was  apparently  shaken.  The  dassical  or 
orthodox  school,  thon  known  by  the  naine  of  monogenist,  pleaded 
in  favour  of  the  unity  of  the  human  species,  and  of  the  variability 
of  races  under  the  influence  of  external  cireumstances  and  of  cross- 
ings.  The  opposite,  or  polygenist  school,  maintained,  on  the 
contrary,  tho  plurulity  of  races,  and  the  non-influence  of  external 
cireumstances.  In  France,  the  former  took  shelter  under  the  great 
mime  of  ( uvier  ; irey,  Bory  de  Saint-Vincent,  and  A.  1 )esmoulms 
were  the  partisans  of  the  latter.  But  about  the  year  1813,  a 
i igorous  champion  came  forward  in  favour  of  the  monogcnists,  in 
the  person  of  Prichard.  His  most  important  arguments  occupy  five 
volumes,  and  are  full  of  instruction,  while  they  constitute,  at  the 
pi  osent  moment,  a véritable  vwle-viecum  for  the  anthropolugist.  * 
The  work  of  Prichard  was  exclusive.  Another,  after  the  model  of 
^ '1>ey s “L  Histoire  Naturelle  de  l’Homme,”  in  1801,  but  more 
compréhensive  in  its  character,  appeared  in  London  in  1817.  It 
was  entitled,  « Lectures  dehvered  before  the  College  of  Surgeons  on 
the  ^ a t ural  History  of  Han,'’  by  Lawrence,  and  rather  advocated 
the  plurahty  of  the  human  species,  although  pretending  to  uphold 
the  monogenistic  doctrine.  These  two  works,  to  which  we  may 
add  that  of  M.  Desmoulins  on  “Les  Eaces  Humaines,”  in  1826. 
pioie  that  the  researches  on  Man  had  lost  nothing  on  an  appeal  to 

* Tho  first  édition  of  “ Researches  into  the  Physical  History  of  Man  ” by 
ne  ai d,  appeared  in  1813,  and  was  in  one  volume;  the  second  n two 

7^\Z^edial826;  and  thG  third  and  last’  in  volumes,  from 
looo  tO  lo*3/ . 
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principles.  Linguistics  and  ethnography,  originally  almost  synony- 
1110113  ternis,  and  liuman  comparative  anatomy,  were  in  course  of 
development.  1 rom  Klaprotli  and  Abel  de  Rémusat  to  Renan, 
Chavee,  and  Frédéric  Millier,  tlie  number  of  persons  won  over 
to  anthropology  by  the  study  of  tbe  comparative  structure  of 
■languages  was  immense.* 

ihe  first  ethnographical  society  of  whicb  tliere  is  any  record  was 
instituted  in  Paris  in  1800,  under  the  title  of  the  “Société  des 
Observateurs  de  l’Homme,  ’ and  died  of  inanition  during  the  war. 
Ihe  second  was  instituted  in  London  in  1838,  and  was  of  an 
exelusively  philanthropie  character.  The  fact  of  the  polygenists 
having  declared  that  the  black  races  are  inferior  to  the  wliite,  was 
used  as  an  argument  in  favour  of  slavery.  The  society  should  hâve 
set  its  face  against  this  doctrine,  and  it  suffered  the  penalty  for  not 
doing  so.  The  following  year,  M.  Edwards  founded  the  Société 
Ethnologique  de  Paris,  which  lias  furnished  some  excellent  Works, 
at  the  fore-front  of  which  is  to  be  mentioned  a pamphlet  by  its 
founder,  “ Sur  les  Caractères  Physiologiques  des  Races  Humaines 
considérées  'dans  leur  Rapports  avec  l’Histoire.”  Some  admirable 
works  soon  appeared,  both  in  France  and  elsewhere,  having  similar 
ethnographical  views,  among  which  we  may  mention,  “ L’Homme 
Américain,”  by  Alcide  d’Orbigny.t 

In  comparative  anatomy,  the  skull,  to  which  the  labours  of  the 
first  anthropologists  had  been  directed,  continued  to  attract  their 
attention.  The  “ Décades  ” of  Elumenbach  were  followed  by 
others.  In  1830,  Sandifort  published  the  hrst  volume  of  his 
“ Tabulæ  Craniorum  Diversarum  Gentium.”  In  1839  appeared 
the  best  work  of  its  kind,  the  “ Crania  Americana,”  by  Morton  ; 
and  in  1844,  his  “Crania  Ægyptiaca.”  In  1845,  the  “Atlas  de 
Cranioscopie,”  by  Carus  ; in  185G,  the  first  volume  of  “Crania 
Britannica,”  by  Davis  and  Thurnam  ; in  1857,  the  “Crania 
Selecta,”  by  Von  Baer,  &c.  Many  others  miglit  be  mentioned. 


* “ La  Linguistique, " by  M.  Aboi  Hovelacque.  2nd  édition,  Bibliothèque 
des  Sciences  Contemporaines.  Paris,  1876. 

f “ LÎHommc  Américain  de  l’Amérique  Méridionale,”  by  Alcide  d’Orbigny. 
Two  vols.  Paris,  1839. 
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Afc  Heidelberg,  Tiedemann,  known  by  his  incomplète  cubic 
measurements  of  tire  skull  ; in  Sweden,  Retzius,  by  his  division 
of  skulls  into  long  and  short;  in  Holland,  Van  dur  Hoeven;  in 
Gernnmy,  Wagner,  Huschke,  Lucie,  <fec.  The  influence  of  sueh 
authorities  as  these  somewhat  encouraged  anatomists  in  France  to 
enter  upon  so  impopular  a path  of  study  ; and,  besides  Daubunton, 
we  may  mention  Dureau  de  la  Malle,  DubreuU,  Foville,  Maslieurat- 
Lagémard,  Pucheran,  Lélut,  Parchappe,  Serres,  .Tacquart,  Joidin. 

Antliropology,  up  to  this  time,  did  not  exist  as  a sepamte 
science  ; its  efforts  were  of  a restrictecl  character  ; it  lmd  no  pro- 
gramme  ; its  naine  was  mentioned  only  casually.  It  became  of  tho 
utrnost  importance  to  centralise  ail  the  studies  bearing  upon  thc 
naturel  history  of  Man  and  his  races.  This  was  the  task  of  tho 
Société  d’ Anthropologie,  which  was  founded  in  Paris  in  1869, 
under  tho  direction  of  Dr.  Paul  Broca,  a professor  of  the  Faculty 
of  Medicine,  by  a few  among  whom  may  be  mentioned 

Isidore  Geoffroy  Saint-Hilaire,  I)e  (^untrefages,  Gratiolet,  Dareste, 
Ernest  Godard,  Charles  liobin,  Béclard,  &c.  The  society,  con- 
eeived  in  the  most  liberal  spirit,  was  coinposed  of  scientific  men  of 
every  dénomination,  whether  literary  men  or  those  devoted  to  the 
study  of  art,  so  that,  if  any  question  arose,  it  could  be  discussed  by 
the  highest  authorities.  Antliropology*,  which,  in  1838,  gave  to 
the  Muséum  the  chair  of  the  Nat  lirai  History  of  Man,  started  on 
a new  basis. 

Following  the  example  of  Paris,  other  cities  founded  societies 
bearing  the  saine  name:  viz.  London,  in  1863;  Xew  York,  St. 
Petersberg,  and  Moscow,  in  1865;  Manchester,  in  1866;  Florence, 
in  1868;  Berlin,  in  1869  ; Yienua,  in  1870;  Stockholm  and  Tiflis, 
in  1874. 

The  date  of  the  founclation  of  the  society  of  Paris  was  coincident 
with  two  events  of  the  highest  importance  : the  public  confirmation 
of  the  discovery  of  Boucher  de  Perthes,  who  traced  back  the 
antiquity  of  Man  to  a remote  period  ; and  the  publication  of  a 
work  by  Darwin  on  the  “ Origin  of  Species,”  which  lias  contributed 
so  much  to  give  to  the  science  of  Man  the  impetus  of  which  we  are 
now  the  witness.  It  marks  with  distinguished  significance  the 
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commencement  of  a new  era.  It  is  Avith  the  facts  and  established 
opinions  generally  received  at  tlie  présent  time  tliat  we  propose  to 
deal  m tins  volume.  . Many  names  liave  been  omitted  in  this  brief 
ustoncal  outlme,  winch  Ave  shall  liope  to  liave  an  opportunity  of 
supplying  as  Ave  proceed. 

Plan  of  the  Work. 

The  plan  of  tins  worlc  is  a necessary  sequence  from  Avhat  has 
been  stated.  Of  the  two  branches  of  the  study  of  Man— -the  one 
anthropology  proper,  which  has  to  do  with  Man  and  his  races,  the 
otlier  ethnology,  which  treats  of  nations — the  former  will  alone 
occupy  our  attention. 

Our  subject  naturally  divides  itself  into  tivo  parts.  (1  ) The  study 
of  Man  considered  as  a zoological  group.  (2)  The  study  of  human 
races  as  divisions  of  that  group.  In  the  first  part  we  shall  con- 
sider  the  tliree  sériés  of  characters— the  physical,  the  physio- 
logical,  and  the  pathological — upon  which  natural  history  dépends  : 
and  in  the  second  part,  more  particularly  those  to  be  deduced  from 
archæology,  linguistics,  and  ethnography. 

In  the  first  part  we  shall  endeavour  to  show  the  relations  Avliich 
subsist  between  Man  and  animais,  and  shall  consider  a number  of 
questions  which  hâve  reference  to  medical  studies,  regard  Man  in  his 
ensemble , and  hâve  an  especial  bearing  on  our  subject. 

In  the  second  part,  after  describing  the  characteristics  Avliicli 
serve  to  distinguish  races,  Ave  shall  give  a summary  of  the  various 
physical  types  which  the  présent  improved  state  of  science  exliibits 
to  us,  and  upon  Avhieh  the  détermination  of  races  dépends. 

In  the  tliird  part  Ave  shall  detail  the  various  théories  as  to  Man’s 
origin. 

It  Avili  be  necessary  for  us  to  say  a feAv  words,  by  Avay  of  intro- 
duction, as  to  the  mcthods  of  zoological  classification,  and  to  give  a 
description  of  the  animais  to  Avhieh  Ave  shall  frequently  liave  to 
refer. 

Zoolor/ical  Classification. 

When  the  naturalist  looks  off  from  matters  of  detail,  and  con- 
templâtes the  animal  kingdom  in  its  entirety,  lie  is  struck  Avith  the 
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small  number  of  agencies  at  work  to  obtain  the  îuost  diverse 
forrns.  lie  observes  that  in  a general  way  there  is  a continuai  pro- 
gression from  the  simplest  to  the  most  complex  organisons.  Ho 
speaks  of  it,  in  other  words,  as  “ the  general  lnirmony  of  nature,” 
“ the  plan  followed  hv  nature,”  “ unity  of  type,  of  agreenient  in 
forin,  or  of  organic  likeness.”  He  compares  the  succession  of 
beings  to  a ladder  (Bonnet),  to  a chain,  or  to  a tree  with  many 
branches.  He  lias  an  intuitive  impression,  whether  formulated  or 
not,  that  there  is  a succession  and  gradation  in  the  different  types 
of  animais,  as  if  sonie  organic  force  were  incessantly  in  operation, 
modifying  and  increasing  the  number  and  variety  of  species. 
Cuvier,  who  feared  to  soar  almve  facts,  niaintained,  on  the  contmry, 
the  doctrine  of  successive  créations.  Ile  thon  abiuidoned  it,  and 
hnally  niaintained,  with  Isidore  Saint- Hilaire,  that  existing  species 
are  not  descended  from  those  of  a bvgone  âge.* 

Whatever  may  bo  the  secret  of  the  origin  of  animated  beings,  it 
is  certain  that  appearances  seem  to  faveur  the  idea  that  thev  sprung 
originally  from  ono  another.  Many  gaps  exist  between  them; 
but  tlieir  number  is  daily  decreasing,  owing  to  unexpected  dis- 
coveries  in  the  bowels  of  the  eartli,  in  the  depths  of  the 
océan,  or  in  sonie  hitherto  unexplored  corner  of  the  globe.  It 
has  been  repeatedly  said  : “Nature  does  not  make  sudden  jumps.” 
There  is  a successiveness  observable  throughout,  especially  in 
îuinutiæ. 

INI.  Ch.  Martins  and  M.  Durand  (de  Gros)  hâve  fumished  us  with 
examples  of  this.t  The  method  by  which  the  fin  is  transformed 
into  the  bent  limb,  having  one  direction,  as  in  the  tortoise,  or  an 
opposite  one,  as  in  Man  ; how  it  becomes  divided  into  a longitu- 
dinal sliaft,  which  is  enlarged  or  reduced  in  size,  according  as  it 
goes  to  form  the  leg  of  the  dog,  the  wild  boar,  the  horse,  or  the 
gorilla,  is  truly  marvellous. 

Agassiz  used  to  demonstrate  to  his  audience  at  New  York  how 

“1  ie  et  Doctrine  de  E.  Geoffroy  Saint-Hilaire.'’  Paris,  1817. 
f " Création  et  Transformisme,”  by  J.  P.  Durand  (de  Gros),  in  “ Bull.  Soc. 
d’Antkrop.”  2nd  sériés,  vol.  v.,  1870  ; “ Hommes  et  Singes,”  by  L.  Agassiz, 
in  the  “ Revue  Scientifique,”  2nd  sériés,  vol.  iii.  p.  818,  1871. 
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“ by  twisting  this,  and  elongating  that,”  one  might  form  a fisb, 
a reptile,  a mammifer,  or  an  ape,  &c.* 

. Hence  tbe  difficultés  which  naturalists  expérience  in  exactly 
cireiunscribmg  tlie  limits  of  tlie  divisions  upon  which  their  classi- 
fications rest,  and  of  giving  to  eacli  the  proper  naine  which.  be- 
longs  to  it.  That  which  is  family  in  one  becomes  order  in  another  ; 
that  which  is  gémis  becomes  speties,  and  vice  versa.  Ail  dépends 
upon  the  point  of  view  from  which  they  are  regarded,  and  the 
particular  opinion  formed  as  to  their  characteristic  features. 

In  order  to  account  for  the  disputes  which  are  goùig  on  about 
Man,  and  the  place  which  he  occupies  relatively  to  other  beings,  it 
is  necessary  that  this  should  he  thorouglily  understood.  In  sonie, 
classifications  dépend  upon  clearly  defined  natural  groups,  which  are 
recogrused,  though  they  cannot  be  strictly  demonstrated.  In  others 
they  are  based  upon  certain  groups  shading  off  into  contiguous 
groups.  Methods  of  classification,”  writes  Daubenton,  “ liave 
one  principal  defect  which  it  is  impossible  to  avoid,  namely,  that 
art  takes  a larger  share  in  their  arrangement  than  nature.”  “Classi- 
fications, says  Lamarck,  “ are  artificial  methods  • nature  lias  not 
really  formed  either  classes,  orders,  families,  généra,  or  unvarying 
species  but  individuals  only.”  Geoffroy  Saint-Hilaire,  onhisreturn 
from  Egypt,  alluded  to  them  in  these  ternis  : “A  useful  method, 
doubtless,  but  necessarily  imperfect  in  its  resources,  and  incomplète 
in  its  aim  ; truc  science  ought  to  liave  liigher  aspirations.”  The 
illustrious  opponent  of  Cuvier,  who  was  about  to  publish  a cata- 
logue of  tlie  Muséum,  which  was  a véritable  classification,  gave  it 
up,  altliough  tlie  proof-sheets  were  in  tlie  press. 

Hevertheless,  classifications  are  valuable,  and,  indeed,  indispen- 
sable. They  assist  study,  bring  together  animated  beings,  generally 
in  a natural  way,  and  mark  the  measure  of  progress  accomjilislied. 
In  natural  liistory  we  understand  classification  to  mean  the  grouping 
together  of  beings  according  to  their  degree  of  probable  relationship, 
based  on  the  number  and  importance  of  their  conimon  characters. 

Thus,  throughout  the  wliole  of  the  animal  kingdom,  one  observes 

* “ Hommes  et  Singes,”  by  L.  Agassiz,  in  tlie  “ Revue  Scientifique,” 
2nd  sériés,  vol.  iii.  p.  818,  1874. 
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one  principal  spécial  feature  Avhereby  to  establisli  a primary  division 
of  four  branches.  From  the  présence  or  absence  of  a skeleton, 
Avhether  internai  or  external,  we  distinguish  Zoophytes,  Mollusca, 
the  Articulata,  and  the  Vertebrata.  We  may  remark,  before  going 
farther,  tliat  zoophytes  approximate  in  their  inferior  forms  to 
cryptogams  of  the  vegetuble  kingdoui,  but  that  now  a new  kingdom 
lias  been  placed  between  them,  forined  of  organisais  still  more 
elementary,  under  the  naine  of  rhjne  <lc  proti-iti  i ( 1 heckel).  h rom 
jnany  characters,  derived  principully  from  the  external  eovering, 
Vertebrata  bave  been  divided  into  four  classes,  viz.  : Kcptiles, 
Fishes,  Birds,  and  Mannnalia.  Mammalia,  again,  are  divided — 
accord ing  to  the  existence  or  non-existence  of  an  external  abdominal 
pouch,  in  Avhich  the  young  pass  thmugh  the  second  phase  of 
their  development — into  two  sub-classcs — the  Didelplis  and  the 
Monodelphs. 

So  far,  the  cliief  characteristics  présent  modifications  so  fonda- 
mental in  the  arrangement  of  the  principal  apparatus  of  the 
organisai  that,  by  virtue  of  the  law  of  .<nf»n'rfii»ition  <>/  chnnv'frrx, 
it  is  easy  to  confine  oneself  to  a single  one.  The  présence  of  an 
internai  skeleton  is  proof  of  a spécial  arrangement  of  the  nervous 
System  no  less  cliaracteristic.  Indeed  avc  hâve  no  other  choice  than 
to  divide  Vertebrata  in  tlxis  wav,  and  it  is  no  less  necessarv  as 
regards  those  next  in  the  sériés.  The  more  we  descend  in  the  sub- 
divisions of  the  former,  the  more  the  difficulty  increases.  We  then 
hâve  to  consider  many  features  in  combination,  and  are  not  com- 
pelled  to  adopt  any  fixed  plan.  At  each  stop  the  same  uncertainty 
présents  itself.  What  is  the  general  eharacteristic  of  the  group  1 
And  is  it  really  the  proper  one  ? Hâve  we  not  created  it  ourselves, 
according  to  the  distinctive  feature  we  may  fix  upon  ? 

-Vil  scientific  classification  is  provisional  and  arbitrary,  as  long  as 
a science  is  in  course  of  development.  Its  province  is  chiefly  to 
introduce  some  order  into  the  medley  of  individuals  it  has  under 
its  immédiate  notice,  to  set  up  beacons,  the  correctness  of  whose 
guidance  time  Avili  either  establish  or  annul.  Two  groups  being 
given,  it  is  easy  by  laying  hold  of  individuals  the  most  dissimil.u 
to  distinguish  tAvo  opposite  types.  But  a certain  number  of  indi- 
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viduals  wül  always  more  or  less  deviate  from  them,  and  will  be 
blended  with  contiguous  types  altogetber  dissimüar. 

There  are  few  secondary  divisions  in  natural  history  whicli  can 
be  regarded  as  settled,  and  winch  might  not  be  changed  to-morrow 
Ums,  to  the  four  classes  of  Yertebrata,  many  hâve  added  a fifth 
under  the  naine  of  Batmchians,  making  them  a distinct  class  from 
reptiles  So  the  Didelphs,  one  of  the  most  correctly  defined  of 
the  sub-classes,  from  being  based  on  their  habitat,  hâve  been 

splaced  and  abohshed,  most  of  them  heing  classed  with  the 
Edentata  or  the  Rodents,  the  remainder  becoming  a distinct  order 
under  the  name  of  Pedimana. 

Species  is  the  convenant  zoological  unit.  We  will  define  it  in 
due  course.  On  the  one  side  we  hâve  varieties  ; on  the  other, 
généra,  families,  &c.  A genus  is  the  assemblage  of  many  species 
presentmg  certain  points  of  connection  ; a family,  the  assemblage 
of  many  généra,  and  so  on.  Between  the  genus  and  the  species  we 
sometimes  hâve  sub-genera  ; between  the  genus  and  the  family,  the 
particular  tribe  we  are  in  search  of;  between  the  family  and  the 
order,  the  sub-order,  &e.  The  number  of  généra  in  a family,  or  of 
species  in  a genus,  is  indeterminate. 


Mammalia. 

hTow,  in  the  class  of  Mammalia,  the  Didelphs  include  the  Mar- 
svpials  (kangaroo,  opossum)  and  the  Monotremcs  (echidna,  orni- 
thorhynchus).  The  Monodelphs  include  (1)  The  Cetacea  and 
Amphibia.  (2)  The  Pachydermata  and  Ruminantia.  (3)  The 
Edentata,  the  Rodentia,  the  Carnivora,  the  Chciroptera,  the  Quad- 
rumana,  and  the  Bimana — the  Orders  according  to  Cuvier.  We 
cannot  enlarge  further  on  this  subject.  In  a spécial  work  on 
Zoology,  published  in  the  Bibliothèque  des  Sciences  Contem- 
poraines, will  be  fourni  what  the  general  opinion  is  as  to  these 
divisions.  We  hâve  to  do  with  the  last  two,  and  we  shall  discuss 
them  according  to  their  relative  importance. 

Linnæus  associated  Man,  the  monkey,  and  the  bat,  in  one  and 
the  same  order,  under  the  name  of  Primates.  This  purely  zoolo- 
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gical  arrangement,  which  placecl  Man  at  the  head  of  the  sériés  o£ 
animated  beings,  greatly  distnrbed  Blumenbach,  Lacépède,  Dau- 
benton,  and  Cuvier  ; and  in  a spirit  of  reaction,  as  it  would  seem, 
Cuvier  proceeded  to  isolate  Man  in  a distinct  order,  and  placed  the 
monkoy  in  anotbor  order,  the  bat  in  a third,  &c. 

Two  principal  classifications  are  l>efore  us,  in  which  the  distance 
which  séparâtes  Man  from  bis  nearest  zoological  connections  is 
estimated  differently.  In  one,  Man  fonns  a distinct  order,  in  the 
same  category  as  the  ape  or  une  of  the  Carnaria  ; in  the  other,  lie 
forms  merely  one  family  in  the  order  of  Primates,  the  various 
divisions  of  the  monkey  tribe  coming  aftenvards.  Thus  : 

Primates. 

First  System  of  classification. — First  Order  : Man.  Second  Order: 
Apes.  Third  Order:  Bats.  Fonrth  Order:  I'ogs.  Bears, 

Second  System  of  classification. — First  Order  : Primates.  First 
Family:  Man.  Second  Family:  The  higher  Apes,  or  Anthropoids 
(the  gorilla,  the  chimpanzee,  the  oraug,  and  the  gibbon).  Third 
Family:  The  Monkeys  of  the  Old  Continent,  or  Pithecians 
(semnopithecus,  guenon,  magot,  cynocephalus  [baboon]).  Fonrth 
Family  : The  Monkeys  of  the  New  Continent,  or  Cebians  (howl- 
ing  monkey,  atele  [spider  monkey],  sajou,  ouistiti  [marmoset]). 
Fiftli  Family  : The  Lemurs,  Macauco,  Galæopithecus.* 

* We  clraw  attention  to  the  various  names  in  this  list,  to  which  we  shall 
frequently  hâve  to  refer.  In  carrent  language  we  sometimes  speak  of  the 
Anthropoids  as  the  great  apes  or  monkeys,  and  the  Pithecians  and  Cebians 
as  the  comrnon  or  true  monkeys.  Frequently  the  epithet  “ Simian  ” will  occur 
in  like  manner,  as  synonymous  with  monkey -like,  particularly  those  of  the 
first  three  families. 

Lesson  nnited  the  Pithecians  and  the  Cebians,  trader  the  name  of 
Simiades  ; so  that  he  had  in  the  first  order,  or  Primates,  five  families  : 
the  Hommideæ,  the  Antlrropomorphæ,  the  Simiadæ,  the  Lémuriens,  and  the 
False  Lémuriens.  Huxley  divides  his  families  into  seven — namely  : the 
Anthropini  (man),  the  Catarrhini,  the  Platyrrhini,  the  Arctopithecini,  or 
Marmosets,  the  Lemurs,  the  Cheiromyini,  and  the  Galaeopitheci,  or  flying 
monkeys.  Two  of  these  appellations  originated  with  Geoffroy  Saint-Hilaire, 
the  Catarrhini,  or  monkeys  of  the  Old  Continent  ; and  the  Platyrrhini,  or 
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Second  Order  : The  Cheiroptera,  or  Bats. 

Tldrd  Order  : The  Carnaria.  First  Family  : The  Plantigrades. 
Second  Family  : Thé  Digitigrades,  &c. 


Anthropoid  Apes. 

We  notice  that  the  Lemurs,  or  inferior  monkeys,  form  the 
transition  between  the  common  nionkey  and  various  généra 
scattered  througli  the  succeeding  orders.  For  example,  hetween 
the  family  of  Antlnopoids,  the  Gibbon  forms  the  connecting  link 
with  the  Pithecians  ; and  sonie  of  the  Cebians  liave  a similar 
relation  to  the  Lemurs.  It  is  froni  these  intermediate  forms 
that  we  fill  up  the  gaps  in  question. 

Which  of  these  two  Systems  of  classification  is  the  better  1 If 
we  consulted  only  our  own  wishes,  the  answer  wonld  be  an  easy 
one.  Each  of  us  bas  the  consciousness  of  being  vastly  superior  to 
tire  highest  class  of  apes,  and  would  desire  that  the  séparation 
should  be  as  wide  as  possible  ; but  this  is  only  a matter  of  feeling. 
It  is  a question  of  fact.  Let  us  proceed  tlien.  The  question  ré- 
solves itself  into  the  following  terms  : 

monkeys  of  the  New  Continent,  which  are  distinguished  by  the  structure 
of  the  nose.  Others  hâve  understood  the  word  “ Catarrhini  ” to  mean  those 
without  a tail  (Anthropoids) , or  with  a tail  (Pithecians).  The  second 
classification  which  we  hâve  above  summarised  is  that  which  M.  Broca  has 
adoptcd  in  his  memoir,  “ Sur  l’Ordre  des  Primates,”  in  1869. 

Among  the  Anthropoids,  the  genus  Gorilla  is  limited  to  a single  species, 
the  Gorilla  Savagii,  whose  habits  bave  been  deseribed  by  Paul  du  Chaillu. 

(“  Voyages  et  Aventures  dans  l’Afrique  Équatoriale.”  Paul  du  Chaillu. 

Paris,  1863.  And  “ A Journey  to  Ashango  Land,”  by  the  same  author. 
London,  1867.)  Of  the  Chimpanzee,  or  Troglodytes,  there  are  at  least  six 
species  : the  black,  the  most  common  ; the  Aubryi,  a specimen  of  which  was 
brought  to  France  by  Count  Aubrey  ; the  Calvus,  or  bald  ; and  the  Koolo- 
kamba,  mcntioned  by  M.  du  Chaillu  ; the  Schweinfurthii,  from  the  rivers  of 
the  White  Nilo  ; and  the  Livingstonii,  or  Soko,  from  the  banks  of  Lake 
Bcnguela.  With  the  exception  of  the  last  two,  ail  are  to  be  fourni  from  the 
Gambia  to  the  13th  degree  of  eouth  latitude.  The  Orang-outang,  or  Simia, 
or  Satyrus,  includes  two  species  : the  Rufus,  or  red-haired,  of  Bornéo,  and 
the  Bicolor,  of  Sumatra.  Lastly,  the  Gibbon,  or  Hylobates,  has  mimerons 
species,  of  which  about  ton  havo  been  deseribed.  The  largcst  is  the 
Siamang,  or  Hylobates  Syndactylus. 
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What  is  the  value  of  tlio  characteristic  points  of  différence  l>e- 
tween  Man  and  nionkeys,  and  especiallv  the  anthropoid  apes?  Are 
these  différences  as  great  as  those  winch  separate  two  fainilies  or 
two  orders  1 

The  nature  of  tlio  reply  will  l>e  dépendent  on  the  faets  we  are 
about  to  set  forth  in  the  following  chapter,  and  wlùch  M.  lîroca 
proposes  to  call  unthropolo<ji>‘  zooUnjiqm •* 

* M.  Brocn,  in  tho  nrticlo  iu  tho  “ Dictionnairo  Encycl.  des  Sciences 
Médicale,”  mentioned  at  page  8,  (livides  anthropology  as  follows:  (1)  Zoo- 
logical  anthropology,  or  tho  stndy  of  tho  htinmn  group  considered  iu  its 
relations  with  tho  rest  of  organised  nature;  (2)  Descriptive  anthropology, 
or  tho  study  of  tho  humau  gronp  considered  in  its  individn&l  relations; 
(3)  General  anthropology,  or  the  study  of  tho  hutnan  group  considered  as  a 
whole.  On  ono  occasion  our  esteenied  master  roliearsod  to  us  his  views 
somewhat  as  follows  : Medicine  studios  individuals  ; ethnography,  pooples  ; 
ethnology,  races;  and  general  anthropology,  mnn  in  his  en«mblv,  and  in  his 
relations  withanimnls  this  last  oonstituting  a part icular  section  as  zoological 
anthropology.  Our  objection  is,  thut  the  dénomination  “ zoological  ” relates 
asmuch  to  tho  part  which  treats  of  the  human  races  as  to  thut  which  treats 
of  Mau  in  general,  and  thut  we  proeoed  by  the  saine  methods  in  bot  h,  tho 
prc-eminenco  attaching  to  anatomical  cliaracters.  We  wish  that  cthno. 
logy  wero  takeu,  according  to  its  etvmological  sensé,  to  express  the  general 
science  of  peoples,  according  to  Frédéric  Miiller’s  method,  and  that  the 
study  and  description  of  primitive  races,  regnrded  as  natural  divisions  of 
the  human group,  were  loft  to  anthropology  proper.  (See  page  8.)  M.  Brocn 
in  his  System  lias  considered  ethnology  as  merely  a branch  of  anthropology, 
which  consequently  should  enter  into  the  plan  of  this  work  ; whilst  in 
ours,  ethnology,  though  furnishing  nnmerons  materials  to  anthropology, 
préserves  an  entire  independence,  and  requires  a distinct  volume. 
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SKELETON  and  SKULL  IN  GENERAL — EÛOLOGIOAL  TAPI  AL  AHOI1 — 
rit ANi Ai<  OAPACECT — 8JTUATI0H  AND  BUOUTION  t.i  fHB  OCCIPITAL 
FORAMEN — OC'CIPITAI.  AND  BIORHITAI.  ANGI.KS. 

The  characters  of  the  Immun  group  an-  of  two  orders  : nome 
organic,  to  bc  studied  on  the  skeleton  ami  on  tin-  dead  body  ; 
others  physiological,  on  the  living.  Ainong  the  former,  those  to  be 
drawn  from  the  skeleton  occupy  the  Hrst  rank  ; the  skeleton,  in 
fuct,  détermines  the  general  form  of  the  body,  serves  for  the 
attaehment  of  muscles,  and  marks  out  the  boundaries  of  the 
viscéral  cavities. 

Osteoloyical  Comi < Jerati ou*. 

The  skeleton  of  Mammalia — the  class  of  Vertebrata  which  will 
alono  engage  our  attention — is  composed  (1)  Of  a central  axis,  con- 
stituted  bv  the  bodies  of  the  vertebrse  ; (2)  Of  a sériés  of  osseous 
arcs  directed  backwards,  to  form.  by  their  aggregation,  a large 
canal,  in  which  are  contained  the  brain,  the  cerebelliun,  and  the 
spinal  cord  ; (3)  Of  a sériés  of  arcs  directed  forwards,  bounding 
certain  cavities  which  are  occupied,  above  by  the  organs  of 
vision,  smell,  and  taste — then  by  the  central  organs  of  circulation 
and  the  lirngs — lower  down  by  the  digestive  apparatus — and  lower 
still  by  the  organs  of  reproduction  ; (4)  Of  the  appendages  to 
varions  segments  called  extremities,  the  anterior  serving,  in  a 
general  way,  for  préhension,  the  posterior  for  locomotion. 
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The  skeleton  is  composed  in  Man  of  one  hnndred  and  eighty- 
ciglit  boues,  exclusive  of  the  patella,  a small  boue  developed  in  tlie 
tliick  part  of  the  tendons  of  the  principal  extensor  muscle  of  the 
thigh  ; that  is  to  say,  twenty-six  for  the  vertébral  eolumn,  eight  for 
the  cranium,  fourteen  for  the  face,  thirty-two  for  each  of  thesuperior 
extremities,  and  thirty  for  each  of  the  inferior,  Àc. 

The  twenty-six  bones  of  the  vertébral  eolumn  are  divided  tlius  : 
soven  cervical  vertebne  ; twelvo  dorsal  ; five,  and  sometnncs  six 
lumbar  ; live  or  six  sacnd  bones,  winch,  being  anchylosed,  form  the 
sacrum  ; and  four  or  live  caudal,  which,  more  or  less  welded  to- 
gether,  form  the  coccyx.  To  speak  correctly,  the  cranium  is  formed 
of  three  modified  vertebræ,  and  is  the  truc  commencement  of  the 
vertébral  eolumn. 

Every  vertebru,  whether  cervical,  dorsal,  or  lumbar,  consista 

(1)  In  the  centre,  of  a foramen,  through  which  the  cord  passes  ; 

(2)  Anteriorly,  of  a body,  which  is  articulated  to  those  of  the  ver- 
.tebrœ  above  and  below  by  a tibro-cartüaginous  dise,  called  the 
intervertébral  ; (3)  Posteriorly,  of  a spinous  process,  bifurcated  in 
the  cervical  région,  simple  in  the  rest  of  the  eolumn,  the  bases 
of  which  are  called  laminæ;  (4)  < >f  two  transverse  processes,  attached 
to  the  body  by  two  pedicles  ; and  (5)  Of  four  artâcular  processes, 
which  serve  to  attach  the  vertebra  to  those  above  and  below. 

The  eight  bones  of  the  cranium  consist  of  four  middle  and 
symmetrical — the  occipital,  the  sphenoid,  the  ethmoid,  and  the 
frontal  ; and  two  latéral  pairs — the  pariétal  and  the  temporal. 

The  middle  portions  of  the  occipital,  the  sphenoid,  and  the 
■ethmoid  represent  the  body  of  each  of  three  vertebræ.  The  .large 
Hat  portion  of  the  occipital,  temporal,  and  frontal  is  called  the 
squamous  portion,  or  <' caille  (shell).  These  bones  corne  under  the 
dénomination  of  Hat  bones.  They  hâve  an  internai  surface,  which 
looks  towards  the  cranial  cavitv,  called  by  M.  Proca  endocrâne, 
and  an  external  surface. 

The  body  of  the  occipital  (O,  Fig.  2)  is  formed  by  the  basilar 
process,  which  is  United  to  the  body  of  the  sphenoid  by  an  im- 
portant articulation,  the  basilar  suture.  Its  surface  is  transversely 
•divided  by  a semicircular  ridge,  for  the  attachment  of  the  muscles 
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of  the  neclc,  the  middle  portion  of  winch  is  occupied  by  the  inion, 
or  external  occipital  protubérance  ; tbe  portion  above,  or  sur- 
occipital, is  separatecl  during  a part  of  intra-uterine  existence,  and 
exeeptionally  in  tbe  adult,  and  is  designated  the  interparietal,  or 
sub-occipital  bone.  Tbe  portion  below  bas  a second  curved  line, 
also  for  tbe  attachment  of  muscles. 


Fig  2 —F  Frontal  bone  ; P,  Pariétal  ; O,  Occipital  ; T,  Temporal  ; S,  Greater  wings  of  the 
snhenôid  : the  bodv  of  the  bone  is  undemeath  ; M,  Supenor  maxdla  ; J,  Malar  or 
i„„ai  bone  • N,  Bones  of  the  nose,  or  nasal  bones  ; A,  Médian  portion  of  the  arch, 
or  Buuerior  alveolar  border,  caUed  point  alvéolaire  ; E,  Nasal  spine,  or  point  sous-nasal  ; 
G Root  of  the  nose,  the  bottom  of  which  is  occupied  by  the  naso-frontal  suture  or 
mint  nasal  ; V,  Position  of  the  centre  of  the  coronal,  or  fronto-panetal  suture  of  the 
cranium,  or  bregma  ; L,  Point  where  the  parieto-occipitA  suture  is  umted  to  that  of 
the  opposite  bide,  andto  the  sagittal,  or  bipariétal  suture  (not  seen  in  the  plate)  or 
lambda  : I External  occipital  protubérance,  or  mion-,  B,  Mastoid  piocesses,  V,  Ex- 
ternal  orifice  of  the  auditory  canal,  also  caUed  trou,  or  point  auriculaire  ; Z,  Zygomatie 
arch  formed  in  front,  by  the  malar  bone,  behind,  by  a process  caUed  the  zypomatic, 
arising  from  the  temporal  bone  ; D,  Point  where  the  four  sutures  umte-the  coronal, 
the  fninto-sphenoid,  the  temporo-sphenoid,  and  the  temporo-frontal,  or  pténoni 
C Curved  lino  or  temporal  ridge  ; R,  Point  where  tins  Une  crosses  tho  coronal 
suture  or  stéphanion.  Ail  the  portion  situated  below  the  temporal  ndge,  marked  by 
the  letters  S D T,  constitutes  the  temporal  fossa. 


At  tbe  union  of  tbe  basilar  process  and  tbe  squamous  portion  is 
the  occipital  foramen,  or  foramen  magnum  of  foreign  autbors,  tbe 
middle,  anterior,  and  posterior  portions  of  which  bear  tbe  liâmes  of 
basion  and  opistlüon,  tbe  latéral  portions  being  occupied  by  tbe 
occipital  condyles,  by  which  it  is  articulated  witb  tbe  first  cervical 
vertebra,  or  atlas.  Two  irrégularités  in  tbe  bone  sometimes  exist, 
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namely,  in  front  of  the  basion,  an  eminence  which  lias  becn  called 
tho  tliird  condyle  of  thc  occipital  ; and  on  the  extemal  part  of  tho 
ordinary  condyles,  an  eminence  callod  the  jngular  procès*. 

rJ’lie  pariétal  lames  (P)  présent  nothing  to  p;irticulariso  but  a pro- 
jection in  tho  centre,  wliicli  marks  the  centre  of  ossification,  and 
takes  tho  mime  of  pariétal  eminence.  The  frontal  bono  (K)  is 
divided  externally  into  two  portions — the  superior  and  the  inferior. 
The  superior,  orsipiamous,  lias  at  tho  sides  two  curved  lines,  temicd 
temporal  ridges,  which  give  insertion  t<>  the  temporal  muscle  ; and, 
ncaror  tho  médian  line,  two  projections,  termed  the  frontal  eminences. 
Tho  inferior,  or  sub-cercbral,  belongs  to  the  face,  and  présents  from 
without  inwards.  (1)  Tho  extomal  orbital  processes,  by  which  it  is 
articidatod  witli  tho  malar  bones,  their  sharp  lower  border  forming 
the  superior  border  of  tho  orbits  ; (2)  lîidges,  or  superciliary  arches, 
which  correspond  with  the  position  of  the  eyebrows,  and  hâve  a 
similar  direction  ; (3)  A projection,  or  glabelle,  on  the  médian  line. 
The  médian  point,  answering  to  the  point  of  séparation  of  thc  two 
cérébral  and  sulv-cerehml  portions,  is  called  the  }><nnt  sius-orbitairc, 
or  ophryon. 

The  surface  of  the  temporal  (T)  is  divisible  externally  into  tlireo 
portions:  a mastoid  portion,  forming  the  mastoid  processes  (II),  to 
which  powerful  muscles  are  attached  ; a sipiamous  portion  ; and  a 
zygomatie  portion.  The  zygomatic  is  simple  a horizontal  process, 
which  arises  by  a root,  or  longitudinal  crest,  snrmoiuiting  the  aiuli- 
tory  or  auricular  opening.  A fourth  portion  is  especially  seen  on 
the  inferior  and  intracranial  surface,  called  the  hard  or  petrous 
portion,  in  which  is  enclosed  the  auditory  apparatus. 

The  sphenoid  (S),  so  cafled  on  account  of  its  being  wedged  in 
between  the  boues  at  the  base  of  the  skull,  consista  of  a body, 
which  at  birth  is  formed  of  two  portions,  called  anterior  sphenoid 
and  posterior  sphenoid  ; of  two  descending  wings,  or  pterygoid 
processes,  which  form  the  boundaries  of  the  posterior  nares  ; of 
two  large  ascending  wings,  of  which  the  highest  external  portion  is 
seen  at  S,  Hg.  2 ; and  of  two  lesser  horizontal  wings,  which  form 
part  of  the  cranial  cavity,  where  they  separate  the  middle  and 
anterior  cérébral  fossa\  Yiewed  from  above,  that  is  to  say  from 
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the  side  of  tlie  cranial  cavity,  tlie  body  of  thc  sph.en.oid  présents 
an  excavation,  the  sella  turcica  (L,  Fig.  G),  a transverse  fissure,  the 
optic  fissure,  and  between  the  two  a slight  ridge,  to  which  the 
Germans  hâve  given  the  naine  of  ephippium. 

The  ethmoid  lias  spécial  relation  to  the  nasal  fossæ,  and  only 
lias  interest  to  the  anthropologist  from  the  side  of  the  cranial 
cavity,  Avhcre  it  impinges  upon  the  médian  line  between  tivo  portions 


Fio.  3.-0,  Supra-orbital,  or  supra-nasal  point,  in  thc  centre  of  n^m^fronta 
width  MM  ; N,  Nasal  point  in  the  centre  of  the  naso-frontal  suture  , E,  Nasal  spme, 
or  sub-nasal  point  ; A,  Middle  point  of  thc  superior  nlvoohir  rçch,  ot  ^ 
alveolar  point  ; S,  Point  of  junction  of  the  temporal  ridge  and  thc  coron. al  su™?®’ 
or  stepbanion  ; B,  Position  of  the  frontal  eminences;  D,  Mnxillary  boucs  . J,  ila 
bones  ; G,  Anterior  uarcs  ; Z,  Zygomatic  arches  ; Mastoid  processes. 


of  the  frontal,  by  giving  attachment  to  the  crista  galli  and  the 
cribriform  lamella,  througli  which  the  filaments  of  the  olfactory 
nerve  pass  from  the  cranial  cavity  into  the  nasal  fossæ. 

The  principal  bones  of  the  face  are  the  nasal  bones  (X,  Fig.  3), 
which  unité  with  the  frontal  to  form  the  naso-frontal  suture  at 
the  root  of  tlie  nose  ; the  superior  maxillary  bones  (D),  a prolonga- 
tion of  which,  called  the  ascending  process,  is  articulated  av  ith  thc 
frontal  at  the  sides  ; the  palate  bones,  which  enter  into  the  forma- 
tion of  the  roof  of  tlie  palate  behindj  the  malar,  or  jugal  bones  (J), 


Chai»,  i.] 


PllYSICAL  CHARACTERS. 


35 


which  project  backwards,  and  at  the  aide,  ut  the  junction  of  the 
temporal,  to  form  a sort  of  bridge  called  the  zygomatic  arcli  ; and 
the  inferior  maxillary  bone.  The  superior  maxillary  boues  ai*e  the 
principal  boues  of  tho  face.  At  the  aides  they  are  articulated  witli 
the  malar  bones  ; above,  they  form  the  inferior  wall  of  the  orbits; 
iuternally  they  are  united  to  tho  boues  pmper  of  the  nose,  and 
form  the  boundary  of  the  auterior  nares;  belmv,  they  form,  by  their 
union,  the  superior  alveolar  arch.  At  the  point  wliere  the  posterior 
border  of  the  ascending  process  joins  tho  frontal  and  the  os  unguia, 
is  tho  purticular  spot  for  tho  application  of  the  crunionieter,  or 
dacryon.  On  the  médian  lino  of  tho  part  aubjacent  to  the  auterior 
nares,  are  two  other  important  points — tho  sub-imsal,  which  corre- 
sponds  with  tho  border  of  the  nostril,  occupied  by  an  ossoous  point 
called  tho  nasal  spine,  and  the  alveolar  point,  situatcd  in  the  middle 
of  the  alveolar  arch,  at  its  auterior  and  inferior  portion. 

The  inferior  maxillary  bone  is  composed  altogether  differently — 
of  a body,  of  a vertical  and  posterior  ramus,  which  forma  an  angle 
with  it,  and  of  a border  or  alveolar  arch.  As  a mattcr  of  detail, 
wo  may  mention  tho  coronoid  process  and  the  articuler  condyle, 
which  terminate,  the  ono  in  front  of,  the  other  behiiul,  the  superior 
border  of  tho  posterior  ramus  ; then  tho  mental  eminence,  and 
behiiul  it,  internally,  the  tubercles  géni. 

The  thorax  comprises,  besides  twelve  dorsal  vcrtebræ,  which 
close  it  in  belnnd,  the  sternum  in  front  (Fig.  1)  and  twelve  ribs  on 
cacli  side.  Seven,  called  the  true  ribs,  are  directly  connected  with 
the  sternum  by  cartilages;  and  five  false  are  only  united  to  it 
imlirectly,  the  last  two  bearing  the  namc  of  Hoating. 

lhe  abdomen  bas  no  bone,  ni  the  proper  sense,  belonging  to  it, 
but  at  certain  points  of  its  parietes  are  seen  thick  fibrous  bands, 
which  are  the  vestiges  of  ribs  to  be  found  in  some  mammalia,  and 
especially  in  reptiles. 

The  pelvic  cavity,  or  pelvis  (Fig.  10),  is  composed  of  bones 
which  equally  appertain  to  other  parts,  namoly,  to  the  vertébral 
column  and  the  inferior  extremities. 

Eacli  extremity  is  composed  (1)  Of  a base,  which  is  the  shoulder 
in  the  one  and  the  hauncli  in  the  other.  The  bones  which  com- 
pose it  form,  by  uniting  with  those  of  the  opposite  side,  an  osseous 
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cincture  at  eacli  extremity  of  the  tmnk.  At  tlic  superior  extremity 
tlxese  are  tlie  clavicle  ancl  seapxüa  ; and  at  the  inferior,  the  iliac,  or 
coxal  houe,  formed  of  tliree  primordial  bones — the  pubis,  the 
ischium,  and  the  ilium.  (2)  Of  a first  segment,  the  arm,  formed 
by  the  humérus  ; and  the  thigh,  by  the  fémur.  (3)  Of  a second 
segment,  the  foreann,  formed  by  the  radius  and  ulna  ; and  the 
leg,  by  the  tibia  and  fibrüa.  (4)  Of  a third  segment,  the  hand, 
-marie  up  of  eight  bones  for  the  carpus,  fivc  for  the  metacarpus, 
and  three  for  each  finger,  except  the  first,  which  has  only  two  ; 
and  the  foot,  made  up  of  seven  bones  for  the  tarsus,  five  for  the 
metatarsus,  and  three  for  each  toe,  except  the  first,  which  lias  only 
two.  Of  the  bones  of  the  tarsus,  the  calcanéum,  or  boue  of  the 
lieel,  merits  particular  notice. 

The  fémur,  which  \ra  select  as  an  example  of  a long  bone,  con- 
sists  of  (1)  a shaft,  or  diaphysis,  formed  on  its  outer  surface  of  a 
layer  of  compact  tissue,  and  on  its  inner  of  a medullary  canal  ; and 
(2)  of  extrcmities,  or  epiphyses.  At  the  upper  extremity  are  the 
greater  and  lesser  trochanter — processes  for  tlic  insertion  of 
muscles  ; the  neck,  which  is  very  long,  and  takes  an  oblique  out- 
ward  direction;  and  tlie  articulai’  liead.  The  lower  extremity 
consists  of  an  internai  and  external  condyle,  and  an  articulai* 
surface.  The  humérus  consists,  in  like  manner,  of  a shaft,  two 


tuberosities  at  the  upper  extremity,  a very  short  neck,  and  a liead  , 
inferiorly,  of  two  processes — an  external  and  an  internai  condyle. 

The  bones,  wliether  long,  short,  or  fiat,  are  covered  by  in- 
equalities,  tubercles,  eminences,  or  processes,  ail  liaving  the  sanie 
object — namely,  to  furnish  points  of  attachment  for  muscles  and 
ligaments.  It  is  to  tliese  several  points  we  apply  Dur  instruments, 
as  well  as  to  certain  edges  and  prominences,  when  making  osteo- 
metric  measurements.  We  ouglit  to  mention  also  tlie  styloid 
process,  at  the  outer  side  of  the  lower  extremity  of  the  radius  ; 
and  the  internai  malleolus,  on  the  inner  side  of  the  lower  extremity 
of  the  tibia,  &c.  The  fiat  bones  of  the  cranium  are  united  together 
by  sutures,  the  long  bones  of  tlic  extrcmities  by  articulations. 
The  most  interesting  of  tliese  lutter,  as  far  as  we  are  concerned,  is 
(1)  The  scapulo-1  minerai,  in  which  the  liead  of  tlie  humérus  is 
reccived  into  the  glenoid  cavity  of  the  scapula,  a sort  of  ligamentous 


ClTAP.  I.] 


PHYSICAL  CHARACTERS. 


37 


l)ngf  in  which  thc  two  surfaces  are  kept  in  contact,  ainl  at  tlie  same 
timé  are  perraitted  to  glide  casüy  tho  one  upon  tlie  other.  (2)  The 
coxo-femoral  articulation,  in  which  tlie  head  of  thc  fémur  is 
•receivcd  into  tho  cotyloid  cavity  of  thc  ilium.  (3)  The  hinge-like 
articulations  of  tho  elbow  and  thc  ankle-joints,  which  only  permit 
the  movements  of  flexion  and  extension.  (4)  lhe  superior  articu- 
lation of  tho  radius,  so  xnarvellously  adaptai  for  free  rotation  in 


•every  direction,  <fcc. 

Boncs,  when  iirst  formai,  constat  of  cartilage,  tlie  osseous  matter 
heing  deposited  at  certain  points,  which  aftenvanls  coalesce.  Imiter 
on,  when  thc  entire  boue  lias  becomc.  fully  formed,  and  ol<l  age 
begius,  those  with  sutures  becomc  soldeml  together  edge  to  edge. 
'L’hus  we  hâve  Uvo  orders  of  plient  mena — tlie  fusion  of  osseous 
points  in  one  and  tho  sanie  boue,  and  the  fusion  of  distinct  and 
•contiguous  bones,  which  we  must  be  careful  not  to  confouml,  and 
upon  which  we  shall  hâve  mon*  to  sny  présent!}-. 


Variations  of  the  tikcMon. 

The  number  of  bones  slightly  varies  in  the  mammalian  sériés. 
Ail  bave  seven  cervical  vertebræ,  except  the  ai,  or  slotli,  which  lias 
nine,  and  the  lamantin,  or  sea-cow,  eiglit  Among  long-uecked 
quadrupeds,  as  the  girafle,  tliey  only  increase  in  lieight.  1 lie 
number  of  dorsal  vertebræ,  and  of  pairs  of  ribs  which  the}  suppoit, 
is  less  constant — from  eleven  in  the  bat,  tliey  attain  to  ninctoen  or 
twenty  in  tlie  éléphant.  The  number  of  the  lumhar  vertebræ 
déviâtes  but  little,  and  varies  generally  from  four  to  seven.  The 
lamantin,  liowever,  lias  but  one,  wliile  tlie  dolpliin  luis  eigbteen. 
These  inconstancies  do  not,  liowever,  appear  to  hâve  the  importance 
which  we  niiglit  imagine.  Généra  far  removed  from  one  another 
hâve  tlie  same  number  of  ribs  or  dorsal  vertebræ  : as  the  orang, 
the  luire,  the  camel,  tlie  eat,  and  tlie  kangaroo,  wliich.  hâve  twelve  ; 
wliile  contiguous  speeies  liave  a different  number,  as  tlie  ox  of 
Europe,  wliich  lias  thirteen  ; the  aurochs,  or  wild  ox,  fourteen  ; and 
tlie  bison,  fifteen — ail  three  of  tlie  genus  bos.  Often  the  différence 
is  merely  that  a lumbar  vertebra  becomes  dorsal,  or  vice  versa. 

• AVben,  in  the  liuinan  subject,  tliere  is  a tliirteenth  rib  on  one  side 
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only,  or  tliirteen  on  botli,  a lumbar  vertebra  is  tlie  point  of  articu- 
lation. The  nuniber  of  caudal  or  coccygean  vertebræ  varies  in  the 
nionkey  tribe — not  including  the  anthropoid  apes — from  one  to  four 
in  the  magot  to  twenty-nine  to  thirty-one  in  the  baboon  and  some 
of  the  ateles  ; and  among  tire  rest  of  mammalia,  from  two  in  the 
Egyptian  tapir  to  sixty  in  the  Cape  rorqual. 

The  bones  of  the  liead  are  constructed  in  animais  after  the  same 
model  as  in  Man  ; certain  parts  of  them  are  more  or  less  developed  ; . 
the  cells  or  sinuses  interposed  between  their  laminæ  are  more  or 
less  large  ; some  sutures,  by  closing  slowly,  leave  certain  portions 
of  the  bone  isolated  ; while  others,  owing  to  their  becoming  Con- 
solidated early,  diminish  the  number  of  bones.  Hence  the  cause  of 
the  différences  met  with  between  them,  Man,  at^bis  full  develop- 
ment, lias  the  smallest  number  of  bones,  and  the  rodents,  at  birtli, 
the  greatest  number.  Among  the  latter,  the  squamous  portion  of 
the  occipital  bone  is  divided  into  two,  while  the  pariétal  and  frontal 
are  cemented  together  into  one. 

The  anterior  and  posterior  splienoids,  united  in  Man,  are  distinct 
in  the  greater  number  of  mammalia.  The  squamous  and  petrous. 
portions  of  the  temporal,  on  the  contrary,  remain  distinct  in  the  latter,. 
and  perhaps,  with  one  exception,  are  united  in  Man  and  the  monkey 
tribe.*  Moreover,  we  frequently  observe  in  Man,  as  an  anomaly, 
the  reproduction  of  normal  arrangements  in  otlier  animais,  as  if 
by  a sort  of  reversion  towards  certain  states  whicli  its  own  organisa- 
tion might  liave  gone  tlirough  previously.  Tlius  the  fusion  of 
the  parietals  into  one — as  among  the  rodents — the  division  of  the 
frontal  into  two  separate  bones — common  among  mammalia — the 
persistence  of  an  interparietal  bone,  &c.  The  early  fusion  of  tli© 
two  bones  propcr  of  the  nose,  especially  in  the  inferior  races,  antl 
the  tardy  consolidation,  on  the  contrary,  of  the  intermaxillary  w ith 
the  maxillary,  are  otlier  examplcs  of  the  sanie  kind. 

Bones  of  the  Nose. 

The  bones  of  the  nose  proper  remain  separated  on  the  médian 
line  up  to  an  advanced  âge  in  the  wliite  j their  union  is  frequently 

* “Traité  d’ Anatomie  Comparée,”  &c.,  by  J.  F.  Mcckol.  Translatcd  into 
French  by  Th.  Schuster.  Ton  vols.  8vo.  Paris,  1858. 
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complétée!  at  twonty  or  twenty-five  years  in  Hottentots.  Of  twentv- 
seven  skeletons  of  adult  men,  taken  at  random  by  M.  Hroca,  tho 
fusion  exiated  in  five,  aü  in  negroes.  In  tho  ehimpanzee  they 
appear  united  at  two  years  of  âge  ; in  tho  gorilla  and  tho  pithecians 
even  sooner.  But  in  the  cebians  their  “fusion  is  slow,  so  that  theso 
resemble  Man  in  this  respect  more  than  the  anthiopoids. 

Camper  has  forgotten  the  tardy  union  of  the  intemmxillary 
Avith  the  maxillary  bones,  and  having  made  their  constant  absence 
to  he  distinctly  dharacteristic  of  Man,  we  must  speak  of  them  uiore 
at  length. 

The  intennaxillary  bones,  to  tho  number  of  two,  appear  t<>  l»e 
United  in  the  form  of  a wedge,  encioscd  Ixtween  the  twu  superinr 
maxillary,  supporting  the  incisor  teeth,  and  having  nbove  two 
processes  whieh  partly  close  in  the  anterior  opening  of  tin*  nasal 
fossæ.  Thougli  easily  seen  up  to  the  thinl  month,  their  imlepemlent 
existence  is  hrief,  they  commence  to  consolidate  at  that  period  at 
their  oxternal  side,  and  become  united  with  the  maxillary  ahout 
the  third  year.  Nevertheless  their  palatine  sutures  do  not  entirely 
disappear  till  towards  twelve  or  fourteen  years  of  âge,  according  to 
H.  Sappev,  and  were  still  visible  in  ono  hundred  ami  four  ont  of 
two  hundred  French  skulls  examined  by  M.  llamy.  Ail  the 
phases  of  their  solidification  would  be  retarded  in  the  negro  races. 


Intennaxillary  Bones. 

In  the  majority  of  mammalia  the  intennaxillary  bones  continue 
on  the  contrary,  beyond  adiüt  âge,  and  remain  distinct.  The 
éléphant,  the  dolphin,  and  the  sheep  are  an  exception,  and  resemble 
Man  in  this  respect  ) so  do  the  anthropoids — their  intennaxillary 
suture  should  disappear  about  the  end  of  the  first  dentition,  accord- 
ing  to  M.  Yogt.  In  descending  the  seale  in  monkeys,  the  inter- 
maxillary  generally  partakes  of  the  eharaeters  whieh  it  has  in  the 
generality  of  quadrupeds. 

In  the  extremitiçs  the  general  type  of  Man  and  mammalia  varies 
but  little,  and  is  unimportant..  Some  bones,  for  example,  whieh, 
owing  to  the  habits  of  the  species,  are  superfluous,  become  atrophied, 
or  anchvlosed  together.  Thus  the  clavicles  are  reduced  to  mere 
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vestiges  in  some  carnivora,  and  disappear  altogether  in  ruminants 
and  ampliibious  mammalia.  Sometimes  one  of  tlie  bones  of  tlie 
forearm  or  tlie  leg  becomes  reduced  in  size,  or  ancliylosed  to  tbe 
adjoining  one.  The  saine  phenonienon  is  observed  even  more  fre- 
quently  at  tlieir  extremities.  The  metatarsal  or  metacarpal  bones 
are  four  in  number  in  the  sloth,  two  in  tlie  stag,  and  one,  called 
the  camion  bone,  in  the  liorse.  There  is  some  relation  between 
tliis  number  and  that  of  the  digits  or  toes.  Tlius  the  pig  bas  only 
four  digits,  the  rhinocéros  tliree,  the  greater  number  of  ruminants 
two,  and  the  liorse  but  one,  called  the  hoof.  In  the  horse  the 
atropliy  of  other  digits  is  manifest,  the  vestiges  of  them  remaining 
at  the  sides  in  the  form  of  needle-like  roughnesses. 

An  analogous  absence,  as  if  from  want  of  use,  occurs  in  the  boucs 
of  the  pelvis  of  ampliibious  mammalia,  whose  hinder  extremities 
hâve  become  of  little  importance,  or  are  wanting.  The  pelvis  is 
only  represented  by  certain  osseous  styles  wliich  are  amalgamated 
witli  the  soft  parts,  or  is  altogether  wanting.  Tliis  is  to  be  noticed 
in  tlie  dugong,  the  porpoise,  the  whale,  &c. 


Relations  of  tlie  Cranium  to  the  Face. 

The  cranium  is  formed  of  two  portions  in  ail  mammalia — the 
cranium  proper,  the  réceptacle  of  the  brain  ) and  the  face,  the 
réceptacle  of  the  principal  organs  of  sense  and  of  the  masticatory 
apparatus.  Tlieir  development  is  in  an  inverse  ratio,  and  tlieir 
respective  situation  in  relation  to  that  development.  In  Man  the 
cranium  is  large  and  placed  above  tlie  face  ; in  quadrupeds  it  be- 
comes less,  and  recédés  more  and  more  backwards  ; in  monkeys  the 
size  and  situation  of  the  cranium  and  face  are  intermedial.  These 
two  characters  tlius  assume  a considérable  importance,  and  are  the 
point  de  départ  of  other  subordinate  characters,  which,  in  tlieir 
turn,  assist  in  distinguisliing  mon  and  animais.  It  is  naturel, 
thercforc,  that  anthropologists  should  early  hâve  bethought  them  of 
some  decided  methods  of  estimating  tlieir  valuq.  A arious  methods 
bave  been  proposed  ; the  one  most  in  vogue  is  that  of  tlie  facial  angles. 

Tliis  was  one  of  the  ftrst  attempts  of  craniometry.  Tliis  brandi 
of  anthropology,  so  cultivated  at  the  présent  time,  bas  been  hitherto 
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studied  especially  with  référence  to  the  comparison  of  races,  and 
■will  consequently  lie  treated  at  lengtli  in  tlie  second  part  of  this 
•Work,  AvJiicli  is  speciaUy  set  apart  for  that  purpose.  We  will  not 
now  anticipate  the  subject  further  tlian  by  mentioning  a few  of  the 
more  striking  characters  wliicli  distinguish  Man  in  general  fiom 
animais. 


Facial  Anylcti. 

The  facial  angles  are  four  in  nrnnbcr.  The  most  aneient  is  tlie 
angle  of  Camper.  It  is  formed  by  two  Unes,  one  cal  lcd  the  hori- 


Y 


/ 

l 
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Fin.  4. — HH',  Horizontal  of  Camper;  FF’,  Facial  line  of  Camper;  F A H',  True 
an  pie  of  Camper  ; F B K,  Angle  of  Geoffroy  Saint-Hilaire  and  Cuvier,  its  vertes 
at  tho  edge  of  the  incisors  : ICM,  Angle  of  Jules  Cloquet,  its  vertes  at  the  alveolar 
boîtier  ; O D H',  Angle  of  Jacquart,  the  sub-nasal  point  ; O D,  Facial  line  of 
Jacquart.  ... 

The  most  useful  angle  is  that  of  Cloquet,  with  its  vertes  at  C,  but  whose  facial 
line,  C I,  impinges,  not  at  the  most  projecting  point  of  the  forehead,  but  imme- 
diately  above  the  superciliary  arches. 

zontal,  H H',  Fig.  4,  which  its  anthor  marked  as  a principal  guide, 
over  the  auditory  opening,  and  the  inferior  border  of  the  nares  ; 
the  other,  called  the  facial,  F F',  tangent  to  the  two  most  pro- 
minent points  of  the  face — the  glabella,  or  central  point  of  the 
forehead,  above  ; the  surface  anterior  to  the  incisor  teetk,  below. 
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.The  original  intention  of  Pierre  Camper*  was  to  give  to  artists 
a method  of  comparing  the  lieads  of  living  persons  with  tlie  skulls 
of  different  races  and  of  different  âges  ; but  in  another  work  lie 
extended  its  use  to  animais. 


Camper' s Angle. 

Its  apex  was  situated  at  the  intersection  of  tliese  two  lines,  at 
a point,  A,  Pig.  4,  placed  sometimes  in  front  of  the  superior 
maxillary,  as  in  negroes  ; sometimes  hehind,  as  in  many  animais 
— the  dog,  for  example  ; or  at  the  nasal  spine,  as  in  the  white 
races.  “ The  angle  which  the  facial  or  characteristic  line  of  the 
face  makes,”  says  Camper,  “varies  from  70  to  80  degrees  in  the 
human  species.  Ail  above  is  resolved  by  the  rides  of  art,  ail  below 
bears  resemblance  to  tliat  of  apes.  If  I make  the  facial  line  lean 
forward,  I hâve  an  antique  head  ; if  backward,  the  liead  of  a 
negro.  If  I still  more  incline  it,  I hâve  the  head  of  an  ape  ; and 
if  more  still,  tliat  of  a dog,  and  then  that  of  an  idiot.” 

The  second  angle  was  suggested  by  Geoffroy  Saint-Hilaire  and 
Cuvier  in  1795,  and  afterwards  abandoned,  no  doubt  owing  to  the 
difficulty  of  taking  it  with  accuracy  on  certain  animais.  The  facial 
line  of  Camper  was  maintained,  but  the  horizontal  line  became 
oblique,  K B,  passing  across  from  the  auditory  opening  to  the  border 
of  the  incisors,  B,  where  the  apex  of  the  triangle  is  situated. 

The  third  angle  is  a mean  between  the  two  preceding  ones.  The 
facial  line  rests  tangent  superiorly  at  the  most  prominent  part  of 
the  face,  but  stops  short  below,  on  a level  with  the  superior  alveolar 
border,  I G.  The  horizontal  line  descends  obliquely,  lilce  that  of 
Geoffroy  Saint-Hilaire  and  Cuvier,  but  terminâtes  at  the  same 
alveolar  border,  G,  which  becomes  the  apex  of  the  triangle.  Jules 
Cloquet  adopted  it  in  1821. 

The  fourth  angle,  which  moreover  lias  cnjoyed  very  considérable 
repute,  was  the  resuit  of  a misconcoption.  M.  Jacquart,  in  adopt- 
ing  it  in  1856,  thouglit  to  follow  in  the  footsteps  of  Camper,  or 

* “ Dissertation  snr  les  Différences  re'elles  qno  présentent  les  Traits  du 
Visago  chez  les  Ilommcs  de  différents  Pays  et  do  differents  Ages,  by 
Piorro  Camper.  Posthumous  work  publishcd  by  his  sou.  Paris,  1791 
(written  in  1786). 
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rather  in  thc  principles  which  liatl  guided  [Morton  in  the  construc- 
tion of  l»is  goniometer.*  One  of  thèse  two  lines  is  the  facial  line 
of  Camper,  terminating  at  tho  nasal  spine,  01),  tho  other  tlie  hori- 
zontal line,  but  stopping  short  also  at  this  point,  DH.  lts  apex 
thereforo  is  always  formed  at  the  nasal  spine,  I>. 

Our  own  nieasurements,  inade  on  more  tlian  eleven  hundred 
human  skidls,  and  on  about  a hundred  skulls  of  animais,  enable 
us  to  form  a judgment  as  to  the  value  of  these  four  facial 
angles,  t 

Jacqimvt's  Antjle. 

Tho  angle  of  Jacquart,  at  its  apex  at  the  nasal  spine,  varies 
under  iivo  influences.  (1)  The  degreo  of  prominence  <»f  the  nasal 
spine,  very  strongly  marked,  as  M.  Broca  lias  observed,  in  the 
wliite  races,  often  not  observable  in  negroes  ; (2)  The  degree  of 
prominence  of  the  glabella,  wliich,  about  one  hundred  and  ninety- 
nino  times  ont  of  two  hundred,  is  the  superior  point  of  the  facial 
line  ; (3)  The  différence  of  height  of  the  auditory  foramen  rela- 
tively  to  tho  base  of  tho  skull  ; (4)  Tho  more  or  less  marked 
élongation  of  the  face,  tliat  is  to  say,  the  degree  of  prognathism  ; 
(5)  The  amount  of  development  forward  of  the  anterior  portion  of 
tlie  brain,  as  shown  by  calculations  made  among  the  hydrocephali, 
in  whom  the  brain-case  is  very  much  enlarged,  and  among  the 
microcepliali,  in  wliom  it  is  very  much  diminished  in  size.  Under 
ail  these  various  influences,  it  is  very  difticult  to  déterminé  which 
lias  the  greatest  prédominance,  and  consequcntly  which  représenta 
the  angle  of  Jacquart. 

The  angle  of  Camper  diminishes  or  increases  for  the  same 
xeasons,  except  tliat  it  has  no  référencé  to  the  prominence  of  the 
nasal  spine.  It  takes  account,  however,  of  the  élongation  of  the 
face  in  its  sub-nasal  portion,  which  has  by  far  the  most  influence 

* “ Mensuration  de  l’Angle  Facial  et  Goniomètres,”  by  H.  Jacquart,  in 
“ Mém.  Soc.  de  Biologie,”  1855  ; “ De  la  Valeur  de  l’Os  Épactal  ” (measure- 
ments  of  sixteen  facial  angles),  by  the  same  author,  in  “Journal  Anat.  et 
Physiol.,”  1866  ; “ Crania  Americana,”  by  S.  G.  Morton,  Philadelphia,  1839— 

t “Études  sur  Pierre  Camper  et  sur  l’Angle  Facial  dit  de  Camper,”  by 
Paul  Topinard,  in  “ Revue  d’ Anthropologie,”  vol.  ii.,  1874. 
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on  prognathism  in  Man,  and  winch,  tlie  angle  of  J acqnart  altogether 
leayes  ont  of  considération. 


Angles  of  Geoffroy  and  Cuvier. 


The  angle  of  Geoffroy  Saint-Hilaire  and  Cuvier  also  sets  aside 
tlie  nasal  spine,  and  takes  in,  in  the  saine  way,  the  sub-nasal  région 
of  the  face  ; but  at  the  saine  time  exhibiting  it  in  a more  complété 
manner.  Hence  we  shall  accord  to  it  the  preferen.ee.  WKy, 
indeed,  should  we  preserve  the  pretended  horizontal  line  of  Camper  1 
It  does  not  exist  in  Man,  and  still  less  in  animais.  By  intersecting 
with  the  facial  line  it  more  frequently  lias  but  one  virtual  apex,  which 
gives  an  unfavourable  impression.  The  aunculo-dental  line  of  Saint- 
Hilaire  and  Cuvier  is,  on  the  contrary,  rational  ; it  passes  along  at 
the  saine  extremity  of  the  face,  and  does  not  lose  one  of  the  two 
portions  which  one  desires  to  measure — the  development  of  the 
face.  Apart  from  these  objections,  which  appertain  to  ail  the 
facial  angles,  the  angle  of  Geoffroy  Saint-Hilaire  and  Cuvier  has 
one  specially  belonging  to  it,  namely,  the  impossibility  of  accepting 
the  line  of  the  teetli  as  the  extremity  of  the  face.  In  a great  many 
animais,  in  fact,  the  front  teetli  are  either  curved  downwards,  im- 
moderately  elongated  into  offensive  weapons,  or  are  altogether 
wanting  ; frequently,  also,  tliey  fall  out  during  life,  or  are  lost  after 
deatli. 


C loquet’ s Angle. 

The  angle  of  Jules  Cloquet  has  ail  the  advantages  of  the  pre- 
■ceding,  Avithout  tliis  latter  objection  ; avc  consider,  therefore,  that 
it  should  hâve  the  preference. 

The  principal  objection  Avliich  attaches  to  ail  the  facial  angles  is 
the  adoption  of,  not  the  most  logical  point  for  the  superior 
extremity  of  the  facial  line,  but  the  most  prominent,  Avhich  is 
always  found  to  bc,  Avitli  the  angle  of  Jacquart,  and  alinost  alwajs 
Avith  tlie  others,  the  glabella,  or  tlie  centre  of  tlie  superciliary 
ridges.  The  différences  of  prominence  of  tliese  parts  causes  tlie 
facial  angle  in  .Man  to  vnry  several  degrees;  that  is  to  say,  there  is 
as  much  différence  as  there  is  between  the  natural  faculties  of 
races  the  most  opposite.  In  animais  it  is  even  more  so  ; and  Cuvier 
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madc  up  li  18  mi  ml,  limier  ail  cimunstances,  to  abide  by  the 
principlo  of  Camper.  Wlmt  he  very  properly  sou-lit  vas  the 
anterior  limit  of  the  hrain  at  the  lover  part  of  the  forehead— tlie 
point  sus-orbitaire  of  M.  Iiroca.  In  a gorilla,  for  example,  by 
taking  the  most  prominent  point,  vhicli  lies  over  the  snpcrciliary 
arches,  the  facial  angle,  at  its  apex  at  the  nasal  spine,  vonld  bu 
about  40  degrees  ; wliereas  in  reality,  that  is  to  say  at  the  supra- 
orbital  point,  it  is  only  37  degrees.  Consequently  it  is  always  the 
anterior  limit  of  the  cranial  cavity,  whichover  angle  is  proferred, 
and  not  the  most  prominent  point,  which  should  lie  taken  for  the 
facial  lino  superiorly.  It  is  in  tliis  way  that  the  following  angles 
hâve  been  measured,  for  the  propose  of  showing  the  différence 
between  the  most  divergent  liuuian  cmnia  ne  hâve  met  with,  an 
anthropoid  and  a camivorous  animal. 


FACIAL  ANGLES  (FACIAL  LINE  AT  THE  SUPRA-ORBITAL  POINT).* 


CicutTrt»v  Saint-Hllairo. 

Cl<Muet. 

Jaequart. 

Camper. 

Native  of  Lower  Brittany... 

68  5 .. 

. 720  . 

..  850  .. 

. 815 

Namuquois  uegro  ... 

5 tO  .. 

. 56  0 . 

..  62-5  ... 

. 590 

Male  gorilla... 

290  .. 

. 310  . 

..  320  .. 

. 315 

Newfoundland  dog... 

, 250  .. 

. 2-1-5  . 

..  250  .. 

. 250 

Tlie  facial  ongle  adopted  for  the  comparison  between  Mail  and 
animais  is  that  of  C loquet,  the  superior  extremity  of  the  facial  line 
being  transferred  to  the  supra-orbital  point.  A\  e sliall  give  it  the 
name  of  “ (nulle  f<«'i<il  zooiof/iijuc.  ’ The  following  table  gives  soinc 
examples  of  its  division  : 

ANGLE  OF  CLOQUET  (iTS  YEttTEX  AT  THE  ALYEOL.UÎ  BOEDER  AND  THE  FACIAL 
LINE  AT  THE  SUPRA-ORBITAL  POINT). 

tYliite  mau,  maximum 
Namaquois  uegro,  minimum  ... 

2 male  chimpauzecs  ... 

1 „ „ lst  dentition 

5 male  govillas 

3 female  gorillns 
1 male  oraug  ... 

1 „ „ lst  dentition  ... 

* The  angles  in  tliis  and  the  following  table  haYe  been  taken  principally 
by  projection,  from  clrawings  made  with  the  craniograph  of  M.  Broca. 


720 

5G0 

38G 

51-5 

32-2 

31S 

28-5 

505 
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1 magot  (pithecians) 

...  36-5 

2 macaques  „ 

...  37-4 

3 baboons  „ 

...  32-3 

2 howlers  (cebians)  

...  31-7 

1 maki  (lemurians) 

...  26-5 

2 badgers  (plantigrades)  ...  ... 

...  320 

1 bear  ... 

...  30-5 

2 éléphants  (proboscideans)  ... 

...  30.2 

1 seal  (amphibia) 

...  28-0 

1 phascalomys  (marsupialia) 

...  25-0 

2 horses  (equidæ) 

...  240 

6 dogs  (carnivora) 

...  24-3 

2 foxes  „ 

...  22-5 

2 lions  „ 

...  22-5 

2 pacas  (rodentia) 

22‘2 

2 sheep  (rnminantia)  ... 

...  21-5 

2 kangaroos  (marsupialia) 

...  20-4 

1 wild  boar  (pachydermata)  ... 

...  10-0 

It  follows  from  this  (1)  Tliat  between  the  narrowest  facial  angle  of 
an  adnlt  man,  winch  is  56  degrees,  and  the  widest  angle  in  an  adiüt 
anthropoid  (one  of  oiu-  chimpanzees),  which  is  42  degrees,  there  exists 
an  interval  as  great  as  these  two  extrêmes  are  exceptional  ; (2)  ïhat 
between  anthropoid  apes,  next  in  order,  there  is  no  sneli  line  of 
démarcation  ; (3)  ïhat  by  this  characteristic,  man  is  sépara ted  in 
the  most  remarkable  manner  from  the  rest  of  the  mammalia,  in- 
■cluding  the  anthropoids.  It  lias  been  argued,  from  the  enormous 
angle  in  young  anthropoids,  tliat  one  mnst  make  the  comparison  in 
the  cliild  and  not  in  the  adult  man,  and  then  the  distance  is  quite 
as  great. 

The  facial  angle,  then,  furnishes  a primary  characteristic  of  Man 
in  relation  to  animais.  But  it  expresses  lcss  the  relation  of  the 
.size  of  the  face  to  the  size  of  the  cranium,  than  the  absolnte 
development  of  the  former.  It  attains  seventy-twn  degrees  in  Man, 
because  the  face  is  small  and  short,  and  only  ton  degrees  in  the 
wild  hoar,  because  it  lias  considérable  length  and  flatness. 

Method  of  Cuvier. 

Other  metliods  lead  to  the  saine  resuit.  The  most  simple 
consists  in  estinjating  the  importance  of  each  part,  and  of  com- 
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paring  them  afterwards.  Cuvier  estimated,  upon  sections,  tliat  tlie 
«cranium,  in  proportion  to  the  face,  was  as  follows  : 

White  man  

Kegro  

Chimpanzce 

Gibbon,  sapajon,  and  macaque 

Hedgehog 

Porcupino 
Haro 
Horse 
Whale 

Meth&l  of  Segond. 

M.  Segond  luis  proposed  to  measure,  upon  antero-posterior 
sections,  the  varions  angles  formed  at  the  levai  of  the  antenor 
border  of  the  occipital  foramen,  by  linos  drawn  from  the  principal 
points  of  tho  middle  circumference  of  the  head.  On  the.se  sections 
lie  applies  a graduated  circle,  whose  centre  corresponds  to  the  basion 
(H,  Fig.  6),  and  upon  which  needles,  or  movable  radii,  are  directed 
towards  the  points  desired.  The  face  is  thus  fourni  intercepted  by 
two  lines,  tho  one  separating  it  from  the  cranial  cavity,  and  which 
meets  at  the  supra-orbital  point  ; the  other  going  to  the  inferior 
border  of  the  jaw  ; the  cranium  being  included  between  the  same 
lino  of  séparation  and  tho  long  axis  of  the  occipital  foramen.  These 
two  angles  liave  given  us  the  following  results,  which  satisfactorily 
exhibit  the  relative  development  of  the  cranium  and  of  the  face  : 


1 : 1-25 


1 

1 

1 

2 

3 

4 


1 : 15  or  20 


2 Europenn  infants 

Cérébral  angle. 
...  158°  ... 

Facial  angle. 
22° 

6 „ adnlts 

...  159°  ... 

...  4 7° 

3 adult  negroes 

...  152°  ... 

...  46° 

1 chimpanzce  ... 

...  116°  ... 

...  56° 

1 gorilla 

...  108'  ... 

...  5-4° 

4 orangs 

...  108°  ... 

...  47° 

Otter 

...  105°  ... 

...  24° 

Yiscacha 

...  100=  ... 

...  41° 

Dog 

...  97°  ... 

...  32° 

Rat  ... 

...  95°  ... 

...  27° 

Fox , 

...  82°  ... 

...  29° 

Hippopotamus 

...  76°  ... 

...  45° 

The  process  of  Cuvier  does  not  seem  to  hâve  been  applied  but 
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very  approximately  ; that  of  M.  Segond  gives  only  onc  of  tlie 
éléments  of  comparison.  It  vould  Lu  better  to  measure  directly 
the  base  of  tlie  triangles,  of  vhicli  M.  Segond  only  notices  tlie 
angles,  and  to  calculate  tbeir  area  ; or  to  obtain,  on  one  side,  tlie 
volume  of  tlie  face  by  a sort  of  triangulation  ; and  on  tlie  other,  of 
the  cranium  by  tlie  ordinary  cubic  measurement  of  its  cavity.  M. 
Assezat  bas  commenced  that  part  of  tlie  study  vhich  relates  to  tlie 
face  in  liis  “ Eéclierches  sur  les  Proportions  de  la  Face,”  communi- 
cated,  in  1874,  to  tlie  French  Association  for  the  Advancement  of 
Science  ; it  rests  vvitli  him  to  extend  it  to  animais.  The  question 
as  regards  the  cranium  is  not  yet  settled. 

Capacity  of  Crantai  Cavity. 

The  capacity  of  the  cranial  cavity  is  arrived  at,  as  ve  sliall  see 
presently,  by  filling  this  cavity  vith  grains  of  different  sorts,  and 
preferably  vith  small  shot,  in  accordance  vith  certain  directions. 
The  figures  giving  the  lieight,  volume,  or  veight  of  the  himian 
body,  as  compared  vith  the  volume  of  the  brain  in  the  mammalian 
sériés,  vould  forni  a very  instructive  table,  if  observers  had  talcen 
more  care  to  give  us  either  one  of  these  three  éléments.  Our  object, 
hovever,  being  to  give  more  particularly  the  comparison  of  Man  vith 
the  anthropoid  apes,  the  folloving  data  vill  suffice  : 


Man,  European  male,  in  rouncl  nuinbers  . . . 

Cubic  centimètres. 
...  1500 

16  gorillas,  males 

...  531 

3 „ females  ... 

...  472 

1 gorilla,  2nd  dentition  ... 

...  440 

1 ,,  lst  ,,  ... 

...  413 

3 orangs,  males 

...  439 

1 orang,  female 

...  418 

1 „ 2nd  dentition 

...  404 

1 „ lst  „ 

...  425 

7 chimpanzces,  males 

...  421 

3 „ females 

...  404 

1 chimpanzcc,  lst  dentition  ... 

328 

2 lions  ... 

321 

1 bear  ... 

...  265 

1 wild  boar 

207 

1 ram  ... 

...  150 

1 Newfoundland  dog ... 

...  105. 
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Thus  we  perceive  that  the  capacity  of  thc  cranial  cavity,  and 
consequently  the  volume  of  the  organ  it  encloses,  inereases  slowly 
and.  gradually  in  animais,  but  suddenly  and  to  a prodigious  extent 
as  we  pass  to  Man.  Now  ail  the  animais  except  the  last  two  or 
three  are  ohviously  of  the  sanie  size  as  Man.  If  the  three 
anthropoids  are  a little  less  in  stature,  their  limbs,  liead,  cliest,  and 
espccially  their  abdomen,  are  mueh  larger  ; the  gorilla,  especialh, 
is  enormous,  and  ouglit,  other  tliings  ln-ing  etpial,  to  bave  gréa  ter 
cranial  capacity  than  man.  The  chimpanzee,  however,  lias  ouly 
38*00  percent.;  the  orang,  29-26;  and  the  gorilla,  35*40,  as  com- 
pared  with  Man,  wliile  the  extrême  proportions  among  gorilla  males 
are  from  31*66  to  41*53  per  cent.  Moreover,  the  différence  between 
the  sexes  is  as  in  Man:  the  cranial  capacity  <>f  the  anthropoid 
male  exceeds  that  of  the  female  by  about  50  cubic  centimètres. 

]\I.  Yogt  lias  tabulated  a nuinber  of  cubic  measurements  of  the 
skull,  obtained  by  various  methods  other  tlian  oui*  own,  and 
amongst  them  that  by  the  use  of  millet.  They  cannot  be  directly 
compared  vit  h ours,  but  their  mutual  relations  merit  considération. 
Thus  : 

Cubic  centimètres. 


German  skull.  male  ...  ...  ...  ...  ...  1450 

1 gorilla,  male  ...  ...  ...  ...  ...  500 

2 gorillas,  females  ...  ...  ...  ...  ...  423 

8 orangs,  males  ...  ...  ...  ...  ...  448 

7 „ females  ...  ...  ...  ...  ...  378 

3 chimpanzees,  males...  ...  ...  ...  ...  417 

1 chimpanzee,  female  ...  ...  ...  ...  370 


The  conclusions  deduced  from  these  agréé  with  preceding  ones. 
By  taking  the  mean,  on  the  one  hand,  of  ail  the  anthropoid  males 
of  M.  Yogt,  and,  on  the  other,  that  of  ail  of  ours,  and  comparing 
them  with  the  corresponding  mean  in  Man,  we  arrive  at  the  follow- 
ing  resuit  : 

Vogt’s  12  cases.  Topinard’s  26  cases. 

Mean  absolute  capacity  of  anthropoids...  444  cnb.  cent.  ...  490  cnb.  cent. 
Its  proportion  to  that  of  man  ...  ...  30*63  per  cent.  ...  32*66  per  cent. 

It  is  very  évident  from  tins  that  the  tlmee  anthropoids  in 
cpiestion  hâve,  cœtcris  paribus,  three  times  less  cranial  cavity  than 
Man.  We  do  not  hesitate  to  say  that,  taking  into  account  the 
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bulk  of  tlie  body,  it  is  not  three,  but  four  and  even  five  times  less 
than  is  liere  stated.  Tbere  seems  to  us  to  be  a very  fundamental 
distinction  bctwecn  Man  and  tlie  animal  most  nearly  resembling 
him.  We  hâve  tliree  or  four  times  more  brain — tbree  or  four  tunes 
more  tbinking  matter  ! The  supremacy  Avhich  our  very  exalted 
intellectual  faculties  secure  to  us,  is  confinned  to  us  by  the  existence 


of  an  exceptional  development  of  the  organ  Avhich  is  its  seat. 
Anatomy  furnishes  us,  at  tlie  outset,  vvitli  powerful  characters 
sufficient  to  satisfy  the  most  jealous  defenders  of  human  préroga- 
tive, and  to  console  them  under  the  difficulties  they  Avili  meet  Avith 
in  matters  of  minor  importance.  AYc  sliall  consider,  shortly,  the 
minimum  and  maximum  Arariations  observed  in  the  capacity  of  the 
human  cranium,  and  in  the  Aveight  of  its  contents.  But  it  may  be 
useful  to  notice  liere  these  variations  in  the  three  great  anthropoid 
apes.  The  three  folloiving  sériés  refer  only  to  adults,  and  are  the 
most  significant  that  Ave  hâve  been  able  to  bring  together.  In  the 
first,  the  cubic  measurement  lias  been  made  by  one  and  the  same 

process that  of  filling  the  skult  with  small  shot  ; in  the  two  others 

the  processes  Avéré  different.* 


TOPINARD. 

IG  gorillas,  males 
3 „ females 

3 o rangs,  males 

7 chimpanzees,  males  . . . 

3 ,,  females 

ATOGT,  ETC.f 

3 gorillas,  females  

8 orangs,  males 

7 „ females,  and  doubtful 

3 chimpanzees,  males 

Vm  1(1  N,  etc. 

10  gorillas,  males  

4 „ females  ... 

7 chimpanzees  


Capacity  in  cubic  centimètres. 


475 

to 

623 

395 

î> 

580 

433 

» 

47S 

382 

» 

482 

387 

» 

425 

370 

to 

490 

390 

>> 

400 

335 

425 

390 

a 

410 

424 

to 

535 

385 

)) 

391 

291 

)) 

424 

measured  were  pro- 

cnred  from  the  Muséum,  and  also  from  the  Institut  Anthropologique  Vo 
are  also  indobted  to  M.  Tramont,  the  preparator  of  natural  history at  ho 
Institut  Anthropologique,  and  to  M.  Bouvier,  spec.al  preparator  for  the 
loan  of  a number  of  specimous,  for  whicli  avc  beg  to  express  our  obligations, 
« Mémoire  sur  les  Microcéphales,”  by  Charles  Vogt.  Geueva,  1867. 
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The  cranial  characters  in  Man  and  animais,  which  we  are  about 
to  examine,  are  partly  the  resuit  of  the  différence  of  volume  of 
tliuir  cranial  cavity,  and  partly,  and  more  especially,  of  the  différ- 
ence of  tlicir  natural  posture.  Man  alone  stands  perfectlv  upright  ; 

BV 


Fio.  5.— K,  Anterior  border  of  tho  occipital  foramen  or  W-ion  ; C,  It.->  posterior  border,  or 
opisthion  : KC,  Side  view  ami  plane  of  tho  occipital  foramen  ; A,  Alveolar  point  : 
P,  htferior  surface  of  an  occipital  oondyle  (nrticulating  witlr  tho  finit  cervical 
vertobra,  or  atlas)  : A P Q,  Horizontal  piano  of  the  base  of  the  akull,  or  alveolo- 
coudylean  ; I,  Inion  : L,  Lambda  : B.  Bregnin  ; O,  Supra-orbital  joint,  or  ophrvon  • 
O,  Glabella  ; X,  Nasal  point  ; E,  Sub- nasal  point  ; A,  Alveolar  point. 

the  anthropoid  apes  hâve  an  oblique  or  side  movement  in  j»ro- 
gression  ; the  other  mammalia  hâve  a horizontal  attitude  ; hence 
their  name — quadrapeds. 

Attitude  of  the  Body 

lhe  head,  in  ail  the  mammalian  sériés,  is  articulated  with  the 
vertébral  colurnn  by  means  of  the  condyles  of  the  occipital,  which 
rotate  froin  hefore  backwards,  and  from  beliind  forwards,  in  cavities 
fomied  in  the  bodies  of  the  tiret  cervical  vertebra,  or  atlas.  Between 
and  beliind  tliese  condyles  is  the  occipital  foramen,  through  which 
the  spinal  cord  entere  the  skull  ; its  middle  and  anterior  point  is 
the  basion,  and  its  posterior  point,  the  opisthion,  of  which  we  hâve 
already  spoken.  lu  quadrupeds,  the  occipital  foramen  and  its 
condyles  are  situated  very  far  hackward,  and  in  some,  as  the  horee. 
they  no  longer  occupy  the  base  of  the  skull,  whose  posterior  surface 

e 2 
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becomes  vertical.  Tbe  imizzle  is  at  the  same  time  more  or  less 
elongatecl,  as  the  zoological  facial  angle  showed  us  just  now.  It 
folio  ws  (1)  That  tlie  head  is  no  longer  in  equilibrium  upon  the 
vertébral  coluinn,  but  falls  forwards.  (2)  That  its  position  lias  to 
be  raised  in  order  that  the  animal  may  see  straight  before  him,  the 
axis  of  the  orbits  being  altered  accordingly.  In  order  to  com- 
pensate  for  this  excess  of  weight  of  the  head  in  front,  and  to 
prevent  its  falling  forwards,  quadrupeds  are  fumished  at  the  nape 
of  the  neck  with  a very  powerful  ligament,  called  the  posterior 
cervical,  known  in  ruminants  by  the  name  of  nerf  de  bœuf  (paxwax). 
It  runs  along  the  spine,  becomes  free  at  the  level  of  the  seventh 
cervical  vertebra,  and  is  inserted  into  the  external  occipital  pro- 
tubérance, or  into  a dépréssion  winch  replaces  it.  The  powerful 
muscles  of  the  neck  contribute,  with  it,  to  preserve  the  head  more 
or  less  in  position. 

Conditions  of  Equilibrium  of  tlie  Ilead. 

In  Man,  on  the  contrary,  the  head  is  naturally  in  equilibrium 
upon  the  vertébral  coluinn.  The  occipital  foramen  occupies  the 
middle  of  the  base  of  the  skull  ; the  weight  of  the  portion  in  front 
of  the  basion,  and  that  of  the  portion  beliind  it,  are  sensibly  equal, 
and  the  posterior  cervical  ligament  is  wanting,  or  is  only  represented 
by  a simple  aponeurotic  interlacing.  His  position  with  regard  to 
seeing,  on  the  other  hand,  is  horizontal;  the  axis  of  the  orbits 
is  directed  forwards,  and  the  back  of  the  retina  is  anatomie  ail j 
arranged  in  accordance  with  this.  Spécial  physiologists  demon- 
strate  in  the  same  way  that  man’s  organisation  is  such  that  lie  sees 
better  in  the  erect  posture.  Anotlier  resuit  of  the  position  of 
the  head  is  a certain  horizontality  of  the  plane  of  mastication  of 
the  molars  as  well  as  the  incisors,  as  may  be  shown  by  inserting 
between  the  teeth  a liât  rule,  placed  parallel  to  tlie  horizon. 


Situation  and  Direction  of  Occipital  foramen. 

The  occipital  foramen  is  situated  in  the  European  at  an  equal 
distance  between  the  anterior  and  posterior  portion  of  the  entire 
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cranium.  In  tho  negro,  it  is  a little  more  backward  ; in  the 
anthropoid  ape  it  is  considerably  so  ; in  the  various  quadrupeds  it 
again  recédés,  and  still  more  in  the  horse  and  the  hippopotamus,  iu 
Avliich  it  no  longer  forms  part  of  the  base  of  the  skull.  Its  plane 
looks  dowmvards  and  forwards  in  the  white  man,  direct  1_\  doAiu- 
Avards  in  the  negro,  notably  downwards  and  backwards  in  the 
anthropoid  ape,  and  still  more  so  in  quadrupeds.  The  fondamental 
characteristics  of  the  occipital  foramen  are  its  situation  and 
direction.  The  portion  of  the  occipital  which  is  behind  the 
foramen  is  vcry  nearly  horizontal,  if  not  convex  doAvn\A  a rds,  in 
]\lan  ; whereas  in  animais  it  is  more  or  less  elevated  ftora  before 
baclcwards,  and  from  below  upwartls.  The  fonunen  cannot  tliere- 
fore  be  removed  backwards,  without  its  posterior  border  being 
elevated  at  the  saine  time  ; when  still  farther  back,  tliis  part  of  the 
occipital  shell  is  transformed,  as  it  were,  into  another  posterior  and 
altouether  vertical  wall  of  the  skull.  which  is  the  boundary  above 
of  a strong  horizontal  crest,  situated  upon  the  superior  semi- 
circidar  line.  Theso  successive  modifications  of  posture  are  oblique 
as  compared  witli  those  of  the  bipe’d,  or,  properly  speaking, 
quadrupedal.  The  more  the  foramen  is  carried  backwards,  the 
more  the  equilibrium  is  disturbed,  and  the  more  the  weight  of  the 
anterior  part  increases  to  the  détriment  of  the  posterior. 

It  Avili  be  sutficient  to  measure  une  of  the  two  tenus  ; for  ex- 
aniple,  the  inclination  of  the  plane  of  the  occipital  foramen  ; that  is 
to  say,  the  angle  which  it  makes  with  a given  line  being  taken  as  a 
terni  of  comparison,  to  find  the  other,  namely,  the  amount  of  dis- 
placement of  the  foramen.  This  is  Avhat  avos  done  by  Daubenton, 
in  1764,  by  choosing  the  line  O D (see  Fig.  6),  passing  from  the 
posterior  border  of  the  occipital  foramen  to  the  inferior  border  of 
the  orbit.  The  angle  D 0 A,  looking  forwards,  thus  determined 
Avas  0 to  3 degrees  in  Man,  34  degrees  in  an  orang-outang, 
47  degrees  in  a macauco,  about  80  degrees  in  the  dog,  and  90  de- 
grees in  the  horse.  But  Daubenton  lias  never  mentioned  how  he 
measured  this  angle  ; he  appeared  to  be  satisfied  Avitli  a very 
doubtful  approximation,  to  judge  by  liis  drawings.  Tliis  measure- 
ment,  the  first  attempt  at  craniometry,  necessarily  engaged  the 
attention  of  M.  Broca.  By  means  of  liis  occipital  goniometer,  lie 
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at  once  demonstrated  tliat  the  prolonged  plane  of  the  occipital 
foramen  was  elevated  occasionally,  in  the  Avhite  man,  above  the  line 
adopted  by  Daubenton,  which  gave  an  inverted  or  négative  angle, 
winch  the  latter  had  not  foreseen.  M.  Broca  was  thus  led  to  sub- 
stitute  for  the  line  of  Daubenton  anotlier  passing  froxn  the  same 
point,  the  opisthion,  to  the  root  of  the  nose,  and  at  a later  period 


Fig.  6.— Tlie  anterior  half  represents  the  skull  intact,  in  order  to  show  the  inferior  border 
of  the  orbit  ; the  postcrior  half  represents  the  skull  «pen  for  the  purpose  of  showing 
the  occipital  foramen  and  its  two  médian  points,  anterior  and  posterior.  O,  Opisthion, 
or  posterior  border  of  the  occipital  foramen,  hiddcn  by  the  centre  of  the  dial  of  the 
goniometer  ; B,  Basion  ; D,  Inferior  border  of  the  orbit,  or  anterior  terminating  point 
of  the  line  of  Daubenton  ; N,  Nasal  point  preferred  by  M.  Broca  ; D'  D O D',  Line  of 
Daubenton  ; A B O A',  Plane  of  occipital  foramen  prolonged  both  ways  ; A O D,  Oc- 
cipital angle  of  Daubenton  ; A O C,  Occipital  angle  of  Broca  ; A B E,  Basilar  angle  of 
Broca  ; K,  Basilar  groove  ; L,  Sella  turcica  ; I,  Extomal  occipital  protubérance,  or 
inion  ; J,  Internai  occipital  protubérance. 


to  measure  a second  angle  by  transferring  the  apex  of  the  first  to 
the  basion. 

Xow  we  hâve  three  angles  relating  to  the  occipital  plane. 
A first,  D O A,  or  occipital  of  Daubenton,  bas  its  apex  at  the 
opisthion,  and  its  aides  formed  by  the  occipital  plane  and  by  the 
opisthio-suborbital  line;  a second,  N O A,  or  occipital  of  Broca,  lias 
this  same  apex,  and  for  its  sides  the  same  plane  and  the  opisthio-nasal 
line;  and  a third,  ABE,  or  basilar  of  Broca,  lias  its  apex  at  the 
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basion,  and  its  rides  fomied  by  the  occipital  plane  and  the  basio- 
nasal  line.  The  following  table  exliibits  the  resnlts  : 


— 

Occipital  angle 
u(  Daubenton. 

Occipital  angle 
of  Broca. 

Ua.sil.u-  luiglc  oi 
Broca. 

25  liuinan  sériés  from... 

1°  5 to  + 9°  3 

10^3  to  20 A 

14°  3 to  26°  3 

4 chimpanzees  

26°  2 

35°  5 

•15°  5 

8 orangs  

31°  2 

45°  2 

55°  2 

5 gorillas  

32°  5 

44e  6 

53°  2 

9 gibbons  

31°  5 

40  6 

51°  5 

12  pitliecians  

19°  6 to  23' 8 

33  3 to  35°  3 

45°  « to  49’ 0* 

'finis  the  direction  of  the  occipital  foramen  changes  somewhat 
abruptly  in  passing  from  Mail  to  the  anthropoid  u]m-s,  and  forms  a 
line  of  démarcation  between  them  which  corresponds  with  tlicir 
différence  of  posture.  Between  anthrojHiid  apes  and  soin  - others  of 
the  monkey  tribe  and  the  strietly  mammalian  quadrupeds,  as  the 
horee  or  the  eleplmnt,  the  déviation  is  still  greater.  The  ]>lane  of 
the  foramen  is  raised  backwards  to  'JO  degrer-. 

Horizontal it;/  of  1 in  ion. 

Horizontality  of  vision  in  the  living  subjeet.  and  of  the  axis 
of  the  orbit  in  the  skeleton.  dépends  more  exclusively  still  on 
the  upright  posture.  M.  Breca,  to  whose  laboure  we  shall  liave  >o 
frequently  to  refer,  is-nowprosecuting  this  subjeet. 

Alveolo-ennd tjlean  Plane. 

Of  ail  the  lines,  or  planes,  nsed  in  craniometry,  the  most  convenient, 
and,  at  the  same  time,  the  most  phyriologieal,  is  the  alveolo-condy- 
lean  plane,  determined  by  three  readily  accessible  points,  viz.  the 
alveolar,  or  middle  point  of  the  superior  alveolar  arch,  and  the  most 
sloping  points  of  the  inferior  surface  of  the  occipital  condyles.  It 
is  represented  in  Fig.  5 by  the  line  A P Q,  and  in  Fig.  7 by  the 
line  C 0.  It  is  in  relation  to  this  alveolo-condylean  plane,  -which 
is  also  ealled  the  naturel  plane  of  the  base  of  the  skull,  that  M. 
Broca  measures  the  degree  of  inclination  or  of  straight  direction  of 
vision,  or,  rather,  of  the  plane  passing  through  the  frvvo  orbital  axes. 

* We  refer  to  the  memoir  of  M.  Broca,  “ Sru-  les  Angles  Occipitaux,” 
“ Revue  d’ Anthropologie,”  vol.  ii.  p.  193,  for  the  second  décimais.  More- 
over,  wo  purpose  in  this  volume  confining  ourselves  generally  to  the  tiret. 
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Tlie  clihedral  angle  winch  tliey  fonn  by  being  prolonged  is 
callecl  positive,  or  ordinary,  wlien  tbe  plane  of  vision  is  raised,  and 
the  meeting  of  tbe  two  takes  place  backward  ; and  négative,  when 


Fig.  7.— A,  Horizontal  axis  of  the  orbit  passing  through  the  centre  of  the  optic  foramen 
behind  and  through  the  centre  of  the  hase  of  the  orbit  in  front  ; O C,  Alveolo- 
condylean  plane,  or  plane  of  Broca  (see  A P G,  Fig.  5).  The  other  references  are 
the  same  as  in  that  figure. 

it  is  depressed,  and  tbe  meeting  is  in  front.  In  the  following  table 
the  former  lias  no  sign  before  it  ; the  latter  is  accompanied  by  the 
sign  — . The  second  colunm  refers  to  another  character  winch  will 
corne  aftenvards.  In  Fig.  7,  the  alveolo-condylean  plane,  C C,  is 


as  we  see,  to  the  plane  of  vision,  A. 

Orbito-alveolo- 
condyiean  angle. 

Biorbital 

angle. 

43  men 

- 08 

4.7=  47 

5 gorillas 

19°  31 

39°  04 

1 orang 

28°  53 

45°  90 

4 pithecians  ... 

15°  44 

52°  24 

5 cebians 

7°  22 

41°  59 

1 maki 

23°  58 

73°  72 

3 dogs 

24°  94 

70°  51 

3 rabbits 

31°  15 

143°  43 

2 horses 

36°  09 

109°  19 

1 wild  boar  ... 

47°  G1 

98°  94 
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Thiis  we  fi  ntl  that  tho  vision  of  Man  is  sensibly  horizontal  in 
relation  to  tho  alveolo-condylean  plane,  since  it  is  not  depressed 
even  ono  degree  in  a raean  of  forty-tliree  skulls,  while  it  is  raised  in 
ail  the  niammalia,  including  tlxe  anthropoid  apes,  from  a menn  of 
7 degrees  in  cehians  to  36  in  the  horse,  and  47  in  the  wild  lxtar. 


Biorbital  Angle. 

The  divergence  of  vision  furnishes  another  differential  character 
to  which  M.  Broca  has  given  lus  attention,  in  liis  memoir 
“ Sur  le  Plan  Horizontal  de  la  Tête,”  to  which  we  refer  the  reader 
for  the  figures.  The  second  column  above  givcs  sonie  of  them, 
umler  the  head  of  biorbital  angle.  It  is  the  angle,  open  in  front, 
which  the  two  visual  axes  forni  hetween  them,  or,  in  otlier  words, 
their  degree  of  divergence.  It  varies  from  40  degrees  to  50  degrees 
in  Man,  and  from  33  degrees  to  62  degrees  in  the  monkey  tribe  ; is 
raised  to  73  degrees  in  the  lemur,  increases  enormously  in  quad- 
rupeds,  and  attains  143  degrees  in  the  rahbit.  This  is  how  Man  is 
commiugled  witli  the  generality  of  monkeys  as  far  as  the  leniurs, 
and  is  separated  from  the  mass  of  quadmpeils.  The  anthropoid 
apes,  however,  share  lus  lot  ; like  liini  they  liave  their  orbital  axes 
a little  divergent. 


Teiiijtoml  Fomi. 

Of  ail  the  niammalia,  Man  has  the  least  development  of  the 
muscles  of  the  jaw,  and  the  smallest  extent  of  surface  for  insertion 
of  these  muscles.  AV  liât  a différence  hetween  bis  small  temporal 
fossa,  bounded  above  by  a curved  line,  which  is  at  times  clearly 
marked,  and  the  deep  fossa  of  the  anthropoid  apes  1 Xot  only  does 
the  whole  of  the  latéral  surface  of  the  skull  in  these  latter  give 
insertion  to  the  fibres  of  the  temporal — the  masticatory  muscle  par 
excellence — but  also  on  the  médian  line  in  the  male  there  is  besides 
a large  elevated  crest,  which  allows  of  these  fibres  being  increased 
to  any  extent.  The  élévation,  too,  of  the  temporal  line,  the  extent 
of  its  curve,  and  its  neamess  to  the  médian  line,  are,  in  the  human 
group,  marks  of  inferiority.  In  certain  prehistoric  skulls  from 
Florida,  and  modem  ones  from  Xew  Caledonia,  the  two  lines. 
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«listant  normal] y f rom  8 to  10  centimètres,  do  not  deviate  but  about 
3 to  4 centimètres,  tlius  showing  a marked  resemblance  to  tire  female 
anthropoids. 

The  condyles  of  the  inferior  maxillary,  and  the  glenoid  cavities 
in  n hicli  they  are  receiyed,  are  directcd  transversely  in  the 
carniv  orous  mammalia,  from  before  backvvards  in  rodentia,  and  are 
liât  in  the  herbivora.  In  Man  they  hâve  an  intermediate  dh'cction, 
tlius  beuring  testimony  to  liis  onmivorous  functions. 

Testh. 

The  teeth,  divided  into  incisors  for  cutting,  canines  for  tearing, 
and  molars  for  grinding  and  triturating,  show  still  more  clearly  this 
aptitude  of  Man.  Of  liis  immédiate  zoological  neighbours,  the 
orang  and  the  chimpanzee  resemble  him  the  most  in  this  respect, 
particularly  in  tlieir  molars  ; the  gorilla,  on  the  contrary,  differs 
from  liim,  and  in  the  arrangement  of  his  teeth  somewhat  resembles 
the  carnivora. 

The  canines  are  larger  in  the  antliropoid  apes,  and  hâve  a length 
and  size  which  entitle  them  to  be  regarded  as  offensive  weapems, 
particularly  in  the  gorilla.  Between  the  canines  and  the  upper 
latéral  incisors  may  be  noticed,  among  adult  antliropoid  apes,  as  in 
the  greater  number  of  the  monkeys  next  in  order,  a gap,  calleil 
diastema.  This  is,  in  great  part,  for  the  réception  of  the  inferior 
canine,  wliile  the  superior  canine  presses  between  the  inferior 
canine  and  the  first  premolar,  and  so  wears  itself  a place  niecliani- 
cally.  Another  characteristic  of  the  teeth  of  antliropoid  apes  is  the 
projection  of  the  anterior  incisors,  which  is  more  exaggerated  than 
in  the  lowest  races  of  the  hunian  group. 

Man,  at  least  the  white,  has  vertical  teeth  ; the  canines,  as  well 
as  the  molars  and  incisors,  are  close  together  and  smaller.  His 
small  permanent  molars  hâve  two  tubercles,  and  the  larger  four  ; in 
this  respect  there  is  no  différence  between  him  and  the  anthropoids. 
There  are  twenty  temporary  and  thirty-two  permanent  teeth,  exactly 
as  in  the  four  antliropoid  apes,  the  pithecians,  and  the  greater 
number  of  the  lemurs.  In  the  cebians,  a small  molar  is  added 
on  each  side,  which  raises  tlieir  total  number  to  thirty-six.  Sonie 
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monkeys  hâve  a different  dental  formula  ; the  macauco,  for  example, 
lias  thirty-eiglit. 

The  progress  of  the  éruption  of  the  teeth  in  monkeys,  and  their 
periods  of  suecession,  are  lmt  imperfectly  known.  It  is  certain  that 
the  éruption  is  more  rapid  ( cœteri s i^u  ibun)  in  the  anthropoid  ap  s 
than  in  Man.* 

The  superior  alveolar  areli  in  Man  is  ge  ne  rail  y in  the  form  oî 
an  liyperbola  with  relatively  short  brandies  ; that  »>f  the  tliree 


A 


U 


/ 


Fig.  S.— A,  Jaw  of  the  European  ; B,  Jaw  of  the  Chimpauzee. 


principal  anthropoid  apes  takes  the  form  of  a U ivith  long  and 
exactly  parallel  branches  ; that  of  the  sajou  and  the  macaque  is 
elliptical. — ( Brocu ).  Other  characters  hâve  been  given  as  peculiar 
to  Man  ; for  example  : 


' See  “L’Homme  et  les  Singes  Anthropomorphes,”  by  M.  Magitot,  in 
“ Bull.  Soc.  d’Anthrop.,”  2ud  sériés,  vol.  iv.  p.  113.  Paris. 
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The  présence  of  a chin — that  is  to  say,  of  a small  triangular 
surface,  more  or  less  projecting  above  the  inferior  border  of  the  jaw. 
But  tbis  character  lias  lost  its  value  since  its  absence  bas  been 
noticed  in  a certain  number  of  liuman  specimens,  among  them  the 
prebistoric  jaw  of  the  Xaulette,  and  sonie  contemporaneous  ones 
represented  by  MM.  Quatrefages  and  Hamy. 

The  existence  of  the  tubercles  géni,  on  tlie  posterior  surface  of 
the  inferior  maxillary  bone,  wliicb  are  replaced  by  a dépréssion  in 
monkeys.  But  exceptions  of  an  opposite  kind  are  met  with  con- 
tinually,  sucb  as  tubercles  in  the  antbropoid  apes,  the  dépréssion 
on  the  jaiv  of  the  Naulette,  &c. 

The  presence  of  a nasal  spine.  But  sonie  monkeys  bave  one, 
whilst  in  many  negroes  it  is  so  sligbt  as  to  be  almost  invisible. 


Different  Cranial  Charaders. 

The  articulation  of  the  greater  wing  of  the  sphenoid  dbectly 
with  the  pariétal. — (Owen).  But  in  a great  many  specimens  of 
different  races,  especially  the  inferior  ones,  a bridge  formed  by  the 
union  of  the  temporal  and  frontal  is  ùiterposed  between  the  two 
preceding  bones.  M.  Broca  describes  the  first  of  tbese  arrange- 
ments as  usual  in  Man,  under  the  name  of  ptb'ion  en  H (see  I), 
Fig.  2),  and  the  second  as  usual  in  monkeys,  under  the  liâmes  of 
ptérion  retourné,  when  the  temporal  and  sphenoid  are  largely  umted, 
and  of  ptérion  en  K when  they  only  toucli  eacli  otber. 

The  size  of  the  mastoid  processes.  This  is  a resuit  of  tlie 
development  of  the  sterno-mastoid  muscles  wliicb  are  attacbed  to 
them,  and  bave  relation  to  tlie  biped  posture. 

There  is  no  new  cranial  or  facial  character,  however  strongly 
marked,  wliicb  can  be  drawn  as  a hne  of  démarcation  between  Man 
and  animais,  but  numerous  cases  will  arise  to  efface  or  to  weaken 
it.  In  the  liead,  tlie  transition  to  the  antbropoid  apes  would  be 
inappréciable,  but  for  tlie  livc  following  cbaracters  of  Man . 
(1)  The  increase  of  volume  of  bis  cranial  cavity  ; (2)  The  rela- 
tively  inverse  diminution  of  tlie  face;  (3)  ibe  increase  of  tlie 
facial  angle  wbich  anses  from  it  ; (4)  1 lie  situation  of  the  occipital 
foramen  below,  and  at  tlie  centre  of  the  base  of  the  skull,  and  tlie 
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horizontality  of  tlie  two  orbital  axes,  botli  dépendent  on  the  biped 
posture.  But  the  first  is  of  such  pre-eminent  importance  tliat  we 
would  sum  up  by  saying  : The  head  of  Man  is  only  distinguishable 
from  the  head  of  animais  by  a single  important  character— the 
capacity  of  the  brain-case. 


CHAPTER  II. 

VERTEBRAL  COLUMN  — SACRUM  — PKI.VIS  — THORAX  — STERNUM 

PARALLEL  BETWEEN  THE  SUPERIOR  ANI)  INKEHIOH  EXT  R EMITI1> 
— TUE  HAND  AND  FOOT PROPORTIONS  OF  TIIE  SKEI.ETON. 

Vertébral  Column. 

The  cervical  région,  Nvliich  is  in  continuation  n ith  the  head,  does 
not  materially  differ  in  the  maramalian  sériés,  except  in  the  heiglit 
of  the  vertebræ  as  before  stated.  M.  Broca  lias,  however,  descrilied 
certain  variations  in  it.  The  spinous  procosses,  bifurcatod  in  Man, 
are  simple  in  the  antliropoid  apes  and  in  monkeys  ; but  in  sonie 
human  skelotons  of  an  inferior  race  they  hâve  lieen  found  simple  ; 
and  in  the  chimpanzee  two  of  them  are  bifurcated,  whicli  establishes 
a transitional  link  between  them.  In  the  second  place,  the  anthro- 
poid  apes  and  Man  hâve  the  superior  surface  of  each  vertebra 
bounded  by  two  projections,  which  are  Avant ing  in  the  inferior 
monkeys,  Avhilst  they  liave  no  little  appendix  Avith  transverse 
processes,  as  in  the  lemurs  and  carnivora.  Tlieir  types,  in  con- 
séquence, haA'e  been  disarranged  by  being  separated  from  that  of 
the  next  zoological  groups. 

Conditions  of  the  Equilibrittm  of  the  Truftk. 

The  différences  wliich  the  dorso-lumbar  région  présents  are  very 
characteristic.  Xonnally  composed  in  Man  of  twelve  dorsal 
Arertebræ  and  of  five  lumbar,  it  bas  sometimes  thirteen  dorsal  and 
only  four  lumbar,  as  in  the  gorilla  and  chimpanzee.  There  is  not, 
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thcrefore,  an  y very  serions  différence  in  tliis  respect  between  these 
two  and  ourselves.  Tire  orang,  on  tlie  contrary,  loses  one  lumbar 
vertebra,  and  the  gibbon  gains  one  dorsal,  winch  brings  up  tlie 
total  number  of  dorso-lunibars  to  sixteen  in  the  one  and  eighteen 
in  the  other.  In  the  pithecians  generally,  and  in  nrost  of  the 
cebians,  there  are  nineteen,  there  being  more  lumbar  in  the  former 
and  more  dorsal  in  the  latter.  In  lemurs  there  is  an  increase  in 
both  régions,  but  especially  in  the  lumbar.  The  slender  loris  has 
altogether  twenty-three  or  twenty-four  dorso-lumbar  vertebræ. 

The  dorso-lumbar  région  présents  other  différences  mucli  more 
important,  which  hâve  relation  to  the  three  kinds  of  posture  or 
attitude  of  mammalia — the  vertical,  the  oblique,  and  the  horizontal. 

The  human  head  is  in  natural  equilibrium  on  the  spine — well 
and  good  -,  but  the  weight  of  the  viscera  contained  in  the  thoracic 
and  abdominal  cavities  tends  to  throw  the  whole  trunk  forward. 
To  counteract  tliis,  two  anatomical  arrangements  corne  in.  Elastic 
ligaments,  called  yellow,  are  interposed  between  the  vertébral 
laminæ,  and,  by  virtue  of  their  structure,  keep  the  body  erect 
witliout  fatigue.  A number  of  ligaments  and  muscles,  almost 
always  more  or  less  fixed  at  a right  angle — that  is  to  say,  under 
the  most  favourable  incidences,  at  the  extremity  of  the  spinous 
and  transverse  processes  throughout  the  entire  length  of  the  column 
— conduce  to  the  sanie  end.  In  the  second  place,  tlie  vertébral 
column  présents  three  alternative  curvatures,  which  tend  to  preserve 
the  line  of  gravity  of  the  head  and  trunk  in  the  axis  of  sustentation 
passing  througli  the  pelvis.  By  the  first  of  these  curvatures,  the 
cervical,  wliose  convexity  looks  forwards,  the  weight  of  the  head 
is  brought  backwards  ; the  second,  or  dorsal,  being  directed  the 
reverse  way,  brings  the  centre  of  gravity  forwards  ; wliile  the  third, 
or  lumbar,  with  an  anterior  convexity,  serves  tlie  purpose  of  keeping 
tlie  whole  column  erect. 

In  quadrupeds,  on  tlie  contrary,  tliere  are  only  two  curvatures, 
the  one  cervical,  as  in  Man,  the  other  dorso-lumbar,  with  the  con- 
vexity looking  backwards,  lilce  the  dorsal  région  in  Man — or  rather 
looking  upwards.*  It  follows  that,  if  by  any  contrivance  one 


* It  is  well  to  remark  tliat  in  the  vertical  posture  of  Man,  tho  posterior 
part  of  the  column,  and  of  the  whole  trunk,  looks  backwards,  and  the 
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eompelleil  the  individual  to  stand  upright,  the  line  of  gravity 
would  be  forcibly  brought  forwards,  and  the  Aveight  of  the  viscem  • 
Avould  corne  to  lean  against  the  anterior  Avall  of  the  thorax,  or  the 
inferior  Avall  of  the  abdomen. 

Curvatun-n  of  the  Vertébral  Column. 

Monkeys,  in  tliis  respect,  are  ilivided  into  two  groups  : the 
pithecians,  the  cebians,  and  tho  lemura,  which  liave  the  dorso- 
lumbar  curvature  only,  conformably  with  their  ipiatlrupedal  attitude  ; 
and  the  anthropoids,  which  appear  nnder  various  aspects,  more 
approacliing,  however,  the  hnman  arrangement.  Monv  gibbons 
bave  tliree  very  marked  curvatuns.  In  the  chimpanzcc,  the  lumbar 
curvatnre,  distinctive  of  the  humangroup,  is  only  over  the  last  two 
vertebrœ,  and  in  the  orang,  over  the  last.  The  gorilla,  with  lus 
straight  lumbar  column,  i>  farthest  removetl  from  Man,  without, 
however,  presenting  the  absolute  organisation  of  the  (piadruped. 

The  division  of  the  trunk  and  of  the  vertébral  column  in 
mammalia  in  general  into  two  séries — tin;  one  anterior,  the  other 
posterior — and  the  absence  of  ail  distinction  of  tliis  kind  in  Man, 
is  more  eharacteristie.  Let  us  explain  tliis,  accord ing  to  the  views 
of  M.  Broca. 

A muscle  is  a Hesliy  mass,  elongated,  and  more  or  less  attachée! 
at  its  two  extremities,  which  approach  each  other  when  the  muscle 
contracts  lunler  the  influence  of  the  will.  The  more  movable 
extremity  is  displaced,  clrawing  along  with  it  the  lever  to  which 
it  is  attached,  whilst  the  other,  rendered  immovable  by  other 
muscles,  remains  stationary.  In  any  movement,  tlien,  Ave  must 
consider  the  action  of  a Avhole  System  of  muscles,  and  not  of  one 
only. 

In  Man,  the  muscles  Avliich  indirectly  contribute  to  locomotion, 

anterior  part  forwards  ; AA-’uilst  in  the  horizontal  posture  of  quadrupeds,  the 
former  looks  upwards  and  the  latter  downwards.  In  the  same  way  the 
upper  extremities  of  Man  become  anterior  in  quadrupeds,  and  the  lower 
posterior.  The  anthropoid  apes  passing  contmually  from  one  posture  to 
the  other,  both  orders  of  arrangement  can  be  applied  to  them. 

“ L Ordre  des  Primates  : Parallèle  Anatomique  de  l’Homme  et  des 
Singes,  by  M.  Broca,  “ Bull.  Soc.  d’Anthrop.,”  2nd  sériés,  vol.  iv.  p.  228,  186ü. 
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hy  fixing  tlie  pelvis  and  the  successive  portions  of  tlie  vertébral 
•column  which  fm'nisli  tbe  point  d'appui , are  attached  to  tlie 
spinous  and  transverse  processes  of  tlie  vertebræ,  and  tend  tlirough- 
out  their  wliole  length  to  draw  or  bend  them  dov'nwards  in  a direct 
ratio  to  the  liniited  mobility  of  tlie  wliole  coluinn.  The  dorsal 
processes  yield  considerably,  are  bent  down  and  inibricated  ; those 
of  tlie  lumbar  yield  less. 

In  quadrupeds  tbe  traction  of  tlie  proeess  is  exerted,  on  the 
contrary,  in  the  direction  of  the  anterior  extremity  in  the  lumbar 
vertebræ,  and  of  the  posterior  in  the  dorsal.  These  processes  are 
inclined,  then,  in  a contrary  direction — the  lumbar  upwards  and 
the  dorsal  downwards.  The  spot  ivhere  the  change  of  direction 
takes  place  establishes  the  division  between  the  anterior  and  the 
posterior  sériés.  It  is  situated  in  the  carnaria,  between  the  last 
dorsal  vertebra  but  one — which  is  attached  to  the  thorax  by  a costal 
cartilage — and  the  last,  which  only  supports  one  of  the  fl  on  tin  g 
ribs.  The  spinous  proeess  of  the  one  is  inclined  upwards,  that  of 
the  otlier  downwards,  and  it  is  tliere  that  the  two  sériés  become 
independent. 


Antéversion  and  Rétroversion. 

Thus,  by  the  appearance  alone  of  a vertébral  column,  we  recognise 
the  habituai  attitude  of  the  individual.  In  Man,  the  processes  are 
ail  oblique  below,  or  in  rétroversion  ; he  lias  but  one  sériés.  In 
quadrupeds,  the  dorsal  processes  are  descending,  except  the  last, 
and  the  lumbars  ascending,  or  in  antéversion  ; they  liave  two 
sériés. 

Ail  the  monkeys  proper  are  in  the  latter  category,  generally  in  a 
very  marked  way  in  lemurs,  less  in  cebians,  less  still  in  the  liigliei 
species — the  pithecians.  “ The  scene  suddenly  changes  as  regards 

the  anthropoid  apes.  Ail  tlie  characters  indicating  the  func- 
tional  séparation  of  the  sériés  in  front,  and  of  that  beliind,  liave 
completely  disappeared.  The  dorsal  spinous  processes,  by  their 
length,  their  great  obliquity,  and  their  imbrication,  approximate  to 
the  liuman  type  much  more  tlian  to  that  of  the  pithecians  and  otlier 
apes  ; those  of  the  false  dorsal  are  obliqucly  inclined  towards  tlie 
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pelvis,  as  in  Man  ; and  thoso  of  the  lunibar  hâve  not  tho  least 
tendency  to  antéversion  ; far  from  it,  for  often  they  are  rather 
inclined  towards  the  pelvis.” — (Bmra). 

Tu  the  senmopithecus  (Fig.  9),  belonging  to  the  family  of 
pithecians,  are  represented  the  single  dorso-luinbar  curvatnre,  witli 
its  convexity  looking  upwanls  ; tlie  rétroversion  of  the  spinous 
processes  of  the  dorsal  vertebræ  (exeept  the  last  two),  the  ante- 
version  of  the  lumbars,  and  the  scarcely  visible  professes  of  the 


Fig.  9.— Skeletcn  of  Scmuopithecus  EntcUus,  oue  of  the  Pitheclan». 

last  two  dorsal,  answeriug  to  the  séparation  of  the  trunk  into  two 
sériés— the  one  anterior,  the  other  posterior. 


St;/Ioid  Proceasc-s  of  VcrtébrŒ. 

The  consolidation  of  each  sériés  into  one  compact  whole  is 
the  last  distinctive  character  of  quadmpeds.  The  ribs  and  the 
sternum  are  the  intermediary  of  this  consolidation  in  the  anterior 
senes,  which  is  a reason  for  the  last  dorsal  with  an  independent 
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rib  being  excluded  from  it.  A spécial  System  of  proeesses,  called 
styloid,  detached  from  tlie  lumbar  vertebræ,  and  Avhich  does  not 
exist  in  Man,  nor  in  tlie  anthropoid  apes,  lias  tbe  sanie  design  in 
the  posterior  sériés. 

Sacrum  and  Coccyx. 

Tlie  mode  of  termina, tion  of  tbe  vertébral  colunm — below  in 
bipeds,  bebind  in  quadrnpeds — has  been  tlie  object  of  careful  study 
by  M.  Broca.  According  to  liim,  the  vertebræ  winch  are  articidated 
Avith  the  coccyx  form  the  trne  sacrum,  Avhile  ail  the  remainder 
appertain  to  the  tail,  which.  is  divided  into  tivo  segments  ; the  one 
basie,  formed  of  true  caudal  vertebræ,  in  which  the  spinal  canal 
remains  ; the  other  terminal,  formed  of  false  caudal  vertebræ — 
that  is  to  say,  Avith  tlieir  bodies  reduced  in  size. 

Ail  the  inferior  nionkeys,  with  but  few  exceptions,  bave  a sacrum 
of  three  vertebræ,  ail  articidating  at  the  sides  Avith  the  ilium — that 
is  to  say,  true  sacral  vertebræ.  The  tail,  which  forms  the  termi- 
nation,  is  composed  of  five  true  and  tAvelve  false  caudal  vertebræ 
in  the  macaque  ; of  seven  true  and  twenty-tAVO  or  more  false  in 
the  ateles  paniscus  ; of  five  to  seven  true,  and  twenty-four  to 
tAventy-six  false,  in  the  cynocephali  generally  ; of  five  true  and 
four  false  in  the  lori,  <fcc. 

In  the  so-called  tailless  nionkeys,  the  sacrum  is  formed,  as  in 
tliose  above  mentioned,  of  three  anchylosed  vertebræ  ; but  the 
remainder  is  either  reduced  in  size  in  each  of  its  tivo  kinds  of 
vertebræ— as  in  the  cynocephalus  niger,  Avhich  is  reduced  to  three 
truc  and  three  false  caudals  ; or  more  or  less  atrophied  from  the 
extremity  to  the  base,  as  in  the  magot,  Avhich  has  no  trace  of  false 
caudals,  and  has  from  one  to  four  true. 

In  Man  the  type  is  altogetlier  different.  His  sacrum  is  composed 
of  tAvo  parts,  the  one  consisting  of  three  vertebræ,  as  in  the  nionkeys 
mentioned  above,  which  articulate  Avith  the  ilium  and  constitute  the 
sacrum  nécessaire  ; the  other  of  two  or  three  vertebræ,  free  at  their 
external  bordera  and  having  a spinal  groove,  and  which  represent 
a sacrum  supplémentaire,  anchylosed  with  tlie  former.  The  coccyx 
consists  of  four  or  five  vertebræ — ail  false.  Man,  thon,  has  a tail 
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formed  of  six  or  eight  pièces,  tlie  first  being  at  tlio  basic  segment 
and  the  last'at  the  terminal  segment,  as  in  nxammalia  generallv. 
The  justice  of  this  interprétation  Ls  conlinned  by  studying  tlu* 
extremity  of  tlie  vertébral  column  in  the  fœtus. 

To  what  type  do  tlu;  anthropoid  apes  approximate  ? “ In  ail, 

tlie  true  caudal  vertebræ  are  anchylosed  witli  the  sacrum,  as  in 
.Man,  and  the  coccyx  is  composed  of  false  vertebræ  onlv,  similar 
to  those  of  the  coccyx  of  Man— that  is  to  say,  more  developed  in 

widtli  than  in  height,  and  Hattened  from  before  backwnrds.” 

( Broca ).  The  supplementary  sacrum  of  Man  is  formed,  four  tiines 
ont  of  six,  of  three  vertebræ,  instead  of  two  ; and  that  of  the 
anthropoid  ape  varies  from  two  to  four.  Uught  we  to  look  upon 
this  as  a différence?  Other  morphological  variations  in  the  coccyx, 
of  less  importance,  equally  présent  theinselves  in  bot  h. 

In  a word,  Man  and  the  higher  apes  resemble  each  other  in  the 
conformation  of  tlie  tail,  at  the  salue  tirae  that  they  differ  in  this 
respect  from  monkeys  proper. 

Tlu  Peint. 

Lhe  pelvis  exhibits  considérable  différences  botween  Man  and 
quadrupeds,  which  arise  from  their  different  attitude.  It  is 
formed  of  two  halves  which  originally  consisted  of  three  distinct 
boues  the  ilium,  the  ischium,  and  the  pubis,  at  the  jonction  of 
which,  externally,  is  the  cotyloid  cavity  (c,  Fig.  10).  It  is  divided 
by  a ch'cidar  crest,  called  the  superior  brim,  ijito  two  portions,  termed 
tlie  greater  and  lesser  pelvis.  The  fœtus  lies,  and  is  matured,  in 

the  former,  and  passes  into  the  latter  a short  time  previous  to 
birth. 

In  Man,  the  iliac  boues  aré  expanded,  laterally,  into  two  great 
wmgs,  thin  in  the  centre,  and  concave— admirably  constructed  to 
support  the  mass  of  the  viscera,  and  in  the  female  the  weight  ot 
the  fœtus.  Their  extemal  surface,  or  external  iliac  fossa,°is,  in 
conséquence,  convex,  to  give  insertion  to  the  muscles  of  the  buttock 
In  quadrupeds,  on  the  contrary,  the  iliac  bones  are  doser  to^etlier 
are  elongated  on  each  side  of  the  lumbar  portion  of  the  coliuini,  and 
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convex  on  tlieir  internai  surface,  tlie  external  becoming  inversely 
concave. 

ïlie  iliac  bones  in  Man  tlierefore  bave  somewhat  tlie  form  of  valves, 
which  are  composed  of  liât  bones.  They  rapidly  become  long  and 
tapering,  on  tlie  contrary,  in  quadrupeds,  as  in  tlie  eqnidæ,  the  hare, 
and  tlie  kangaroo,  and  are  converted,  as  it  wcre,  into  long  bones. 
Eetween  tbese  two  arrangements  are  seen  ail  kinds  of  intermediary 
ones. 

ïlie  measurenients  whicli  we  bave  niade  upon  two  hundred,  and 


Fig.  10. — The  pci  vis  in  Man  : a,  Portion  of  tho  base  of  the  sacrum,  whicb  is  articulated 
with  the  last  lumbar  vertebra  b,  Iliac  crest,  or  superior  border  of  the  ilium  ; 
c,  Cotyloid  cavity,  in  whiclî  is  received  the  head  of  the  fémur  ; d,  Symphysis  pubis, 
or  articulation  of  the  two  bones  of  the  pubis  ; e,  Point  where  the  ischium,  which  is 
to  the  outside,  is  United  to  the  pubis,  which  is  to  the  inside. 


seven  different  pelves,  serve  to  throw  liglit  upon  this  subject,  and 
may  be  tbus  summed  up  : * 

The  maximum  length,  taken  from  tlie  point  of  tlie  ischium 
to  the  fartbest  ponit  of  tlie  iliac  crest,  exceeds  tlie  maximum 
breadth  taken  from  011e  iliac  crest  to  tlie  otber  in  23  per  cent, 
of  the  ruminants  examined,  thirty-two  of  tlie  carnivora,  thirty- 

* “ Sur  les  Proportions  Générales  chez  l’Homme  et  les  Mammifères,”  by 
Paul  Topinard,  in  “ Bull.  Soc.  d’Anthrop.,”  2nd  séries,  vol.  x.,  1875. 
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thrce  of  the  rodentia,  thirty-seven  of  the  marsupialia,  and  thirty- 
eight  of  the  edentata.  It  is  the  reverse  in  Man — the  bmidth  is  as 
28-77  per  cent,  to  the  length.  The  anthropoids  vary,  but  they 
corne  nearer  to  Man  than  to  quadrupcds.  The  gibbons,  like  the 
other  monkeys,  hâve  still  tin*  length  greater  than  the  breadth. 
In  chimpanzees,  the  two  are  nearly  equal.  The  gorillas  and  orangs 
are  very  nearly  allied  to  Man.  The  breadth  exeeeds  the  length 
in  24  per  cent,  in  the  former,  and  in  16T>0  in  the  lutter.  For 
certain  physiological  reasons  peeuliar  to  their  group,  the  eleplmnts 
and  the  mastodons  hâve  the  pelvis  of  similar  c< information  to  that 
of  Mait. 

Conséquent  ly  the  sacrum  of  quadrillais  is  straight,  elongated, 
a little  liollow  on,  its  internai  surface,  and  is  in  contrust  witli 
that  of  Man,  wliich  is  wide  at  the  base,  tliick,  conieal,  and  curved 
at  the  point.  The  sacrum  of  anthropoid  apes  liolds  a middle 
position,  and  frequently  resembles  that  of  some  of  the  inferior 
races  of  Man,  as  the  Hottentot,  ilissected  by  Jefl’ries  "NVyman,  or 
the  Bosjeswomnn,  by  Cuvier. 

At  the  same  time  that  the  lnunnn  pelvis  becomes  \ vider  and 
diminishes  in  height,  its  nntero-posterior  diameter  becmnes  shortened, 
relatively  to  that  of  the  anthropoid  apc  and  other  mammalia.  The 
promontory — that  is  to  say.  the  projecting  angle  in  front  wliich 
the  curve  of  the  loins  makes  with  the  curve  of  the  sacrum,  is,  on 
the  other  hand,  stronger,  in  accordance  with  the  requirements  of  the 
biped  attitude.  \\  e may  add  that  the  tuberosities  of  the  ischium 
are  shorter,  less  widely  separated,  and  less  marked  than  in  the 
anthropoid,  and  that  the  symphvsis  pubis  is  shorter. 

That  wliich  we  remark  in  the  pelvis  may  also  lie  found  at  the 
other  extremity  of  the  trunk. 


The  Thorax. 

lhe  thorax,  in  Man,  is  more  developed  transversely  ; that  of 
quadrupeds,  on  the  contrary,  is  more  so  from  before  backwards,  or 
from  the  sternum  to  the  spine.  The  arms  in  the  former  hâve  to 
move  in  ail  directions,  and  especially  outwardly,  and  to  this  end 
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aie  kept  Avide  apart  by  the  arches,  Avhich  are  the  cia  vicies.  In  the 
quadrupeds  proper,  they  only  serve  for  locomotion,  fall  in  a parallel 
Avay  doAvnAvards,  and  remain  apart.  Thus  the  claAricle  disappears, 
and  the  thorax  becomes  tiattened  sideAvays.  Monkeys,  in  tliis 
respect,  hold  an  inferior  position  to  quadrupeds,  a superior  one  to 
INIan.  The  lemurians,  the  cehians,  and  the  pithecians  hâve  the 
thorax  compressed  laterally,  the  anthropoid  apes  rather  from  before 
backwards. 

The  volimie  of  the  chest  could  not  furnish  any  spécial  cliaracter. 
Its  development  is  enormons  in  the  tliree  great  anthropoid  apes. 
Whilst  the  circumference  was  about  ninety-four  centimètres  in 
a thousand  and  eighty  Englishmen  measured  by  Mr.  Hutchinson, 


Fig.  11. — Anterior  portion  of  tlie  sternum  in  Man  : St,  Sternum,  showing  the  three 
divisions — the  upper  or  handle,  the  middle  or  body,  and  the  lower  or  xiphoid 
appendix  ; R,  Ribs  ; R',  Costal  cartilages. 


it  attained  one  hundred  and  fifty-seven  in  an  immense  gorilla 
measured  by  Du  Chaillu. 


The  sternum  in  the  saine  Avay,  Avhile  broad  and  fiat  in  Man,  is 
narroAv  and  developed  antero-posteriorly,  or  rather  from  beloAv  up- 
Avards,  in  quadrupeds.  In  tliis  respect  the  anthropoid  apes  corne 
nearer  to  Man. 

The  sternum  is  composed,  speaking  pliilosophically,  of  seven 
portions,  corresponding  to  the  seven  rihs  wliich  are  directly  articu- 
lated  Avith  it,  and  of  a xiphoid  appendix.  These  are  distinctly 
seen  in  the  fœtus,  but  at  birth  are  reduced  to  tAvo— exclusive  of  the 
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appendix- — namely,  the  handle  and  the  body,  the  lutter  being 
formed  by  the  anchylosis  of  the  six  lower  portions.  The  handle,  or 
uppar  separated  portion,  exists  iu  ail  the  mammalia  witli  clav  iclcs , 
the  appendix  also.  The  body  is  entire  in  Man  ; in  tho  greater 
niunber  of  the  monkeys  proper  it  is  composed  of  six  distinct  i>arts  ; 
in  one  of  the  anthropoids,  the  gibbon,  it  is  entire,  as  in  Man,  and 
in  the  other  tliree  it  is  divided  into  three  or  four.  Tlius  we  see 
that  in  this  respect  the  anthropoid  apes,  and  notably  the  magot,  are 
between  Man  and  the  pithecians, 

rI'he  extremities,  four  in  number  in  the  majority  of  manunalia, 
are  reduced  to  two,  the  anterior,  in  the  whale  and  the  porpoise. 
Their  terminal  segment  bears  the  name  of  foot  or  haud,  a dénomina- 
tion upon  winch  lUumenbaeh  and  Cuvier  based  their  division  of 
the  order  of  Primates  of  Linnæus  into  Bimana,  comprehending 
Man,  and  (t>uudrumanu,  embracing  the  nmnkiy  tril»*,  a name  which 

t 

Tyson  had  given  them  in  1G99. 


The  Haml  ami  Foot. 

AYhut  tlien  as  to  the  hand  and  foot,  and  especially  the  hand  ? 
•Cuvier  says  that  which  constitutes  the  hand  is  the  faculty  of 
opposing  the  thumb  to  the  other  Angers  for  the  purpose  of  taking 
hold  of  the  smallest  objects.  Agassiz  ternis  the  hand,  “ a limb 
having  a certain  number  of  Angers  bending  one  way,  another  Anger 
boing  opposed  to  them.”  He  deAnes  a foot  as,  “ a limb  tenninated 
by  digits  ail  on  the  sanie  level,  and  ail  having  the  sanie  direction. 

The  hand  is  recognised,  according  to  Huxley,  by  the  disposition 
of  the  bones  of  the  carpus  and  of  the  metaearpus  ; the  foot  by  the 
présence  of  short  Üexor  inusôles,  a short  extensor  of  the  digital 
appendices,  and  a long  peroneaL  Ail  these  deAnitions  look  only 
to  one  side  of  the  question.  M.  de  La  Palisse’s  maxim  is  that  it 
is  their  use  which  distinguish.es  the  foot  from  the  hand. 


The  Foot. 

M.  Broca,  with  greater  lireadth  of  view,  says  : “ A foot  is  an 
«extremity  which  serves  chieÜy  for  standing  or  walking  ; a hand  is 
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an  extremity  rvhich  serves  principally  for  préhension  and  tonch.” 
> e îïïight  add  tliat  the  fin  is  an  extremity  winch  serves  principally 
for  natation,  etc.  The  hand  is  perfect  rvhen  it  answers  the  end  for 
Avliich  it  rvas  exclusively  intended.  The  foot  is  perfect  rvlien  it 
is  only  constructed  for  walking.  Botli  are  imperfect  rvhen  they 
encroach  on  the  functions  rvhich  do  not  specially  helong  to  them. 
An  anterior  extremity  may  lose  ail  its  functions  of  préhension,  and 
it  rvould  be  only  a foot.  Varions  physiological  variations,  and  of 
different  degrees,  are  noticed  in  the  mammalian  sériés. 

But  if  the  sole  of  the  foot  bears  directly  on  the  ground,  or  if  the 
palm  of  the  hand  grasps  objects,  the  rvhole  extremity  is,  in  reality, 
applied  to  its  general  function,  ail  its  parts  are  made  confonnable 
to  the  purposes  for  rvhich  it  rvas  designed.  It  is  not,  then,  the 
foot  or  the  hand  only,  but  the  extremity  as  a rvhole,  rvhich  rve  must 
examine  to  discover  its  function  of  préhension  or  locomotion.  This 
lias  been  already  done  by  M.  Broca. 

The  anatomical  conditions,  rvhich  secure  to  the  inferior  extremity 
its  function  of  locomotion,  “ may  be  reduced,”  says  M.  Broca,  “ to 
three  : (1)  The  root  of  the  extremity — that  is  to  say,  the  head  of 
the  fémur,"'  shoulcl  be  received  into  a deep  hemispherical  cavity, 
looking  dorvnrvards  and  outwards,  rvhich  allorvs  the  lirnb  to  move 
freely  from  before  backrvards,  and  from  behind  forrvards,  to 
execute  the  trvo  movements  of  progression,  rvhilst  the  other  move- 
ments,  and,  in  particiüar,  adduction,  are  very  limited  ; (2)  The  trvo 
bones  of  the  leg  sliould  be  immovable  the  one  on  the  other,  and  more 
or  less  united  togetlier  as  a single  bone,  in  order  to  bear  the  rveight 
of  the  body,  and  so  that  the  foot  may  not  turn  ; (3)  The  articula- 
tions immctliately  above  the  part  toucliing  the  ground  sliould  only 
allorv  trvo  movements — those  of  flexion  and  extension — and  sliould 
be  bent  at  a more  or  less  right  angle,  in  order  to  présent  to  the 
ground  a fiat  surface,  formed  at  the  expense  of  the  posterior  surface 
of  the  extremity,  norv  become  inferior.” 

Man,  rvho  exclusively  rests  on  bis  trvo  feet,  réalises  ail  thèse 
conditions  in  the  highest  degree.  His  fémur,  retained  in  the 


* We  refer  the  reader  to  page  30  and  following  for  the  anatomical  expres- 
sions employed  here,  and  elscwhere,  rvith  respect  to  tlie  skeletou. 
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cotyloid  cavity  by  a Virtual  vacuum,  is  moved  as  a balance  in  two 
directions.  The  articulations  of  bis  knee  and  instoi>  art*  lxinge-like. 
His  tibia  and  fibula  are  innnovable,  and  fall  perpendicularly  on  the 


A.  13. 

Flg.  12.— A,  Skeleton  of  the  liand,  the  forearm  as  in  supination  (the  radius  outside,  on 
the  side  of  the  thurnb,  the  ulna  inside),  and  a part  of  the  humérus  of  the  gorilla. 
B,  Skeleton  of  the  foot,  leg  (iibula  outside,  tibia  inside),  and  part  of  thi  fémur  of 
the  gorilla. 


crown  of  an  elastic  arcli,  wliicb  rests  on  tlie  ground  by  tbe  cal- 
canéum behind  and  the  metatarsus  in  front. 

In  the  majority  of  maminalia,  these  arrangements  are  identieal. 
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or  analogous.  Wliotlier  tlic  constituent  columns  of  the  foot  amonnt 
to  four,  tliree,  or  two  ; whether  the  individual  bears  on  his 
phalanges,  his  metatarsus,  or  the  entire  sole  of  the  foot,  they  are 
ahvays  adapted  for  walking  and  for  support. 

ïhe  cheiroptera,  wliich  malce  use  of  their  foot  as  a lioolc,  and 
perhaps  kangaroos,  wliich  are  ahle  to  grasp  in  a slight  degree,  are 
the  only  animais  having  free  movement  of  the  two  bones  of  the 
leg  one  upon  the  other.  We  shall  spcak  of  the  monkey  tribe 
presently. 

The  Hand. 

% 

The  indispensable  qualities  for  the  regular  performance  of  acts 
of  préhension  and  touch,  of  wliich  the  upper  extremity  of  Man 
offers  the  best  example,  are  also  tliree  in  nurnber. 

(1)  The  articulation  of  the  humérus  with  the  scapida,  or  scapulo- 
humeral,  should  be  movable  in  two  directions,  in  order  to  allow 
the  arm  and  hand  play  in  every  direction.  Circumduction  and 
adduction,  if  limited  in  the  fémur,  are  not  neglected  here.  The 
presence  of  the  clavicle,  by  widening  the  shoidders,  favours  the 
latter  ; the  glenoid  cavity  is  small,  ovoid,  and  looks  outwards  ; the 
axis  of  the  humerai  head  lies  perpendicularly.  Tliese  last  two 
features  are  sufficient  of  themselves,  in  doubtful  cases,  to  enable  one 
to  recognise  the  character  of  the  upper  extremities.  We  are  now 
about  to  show  this. 

The  arm  is  a thigli  turned  round,  says  Prof  essor  Ch.  Martins.  * 
The  articulai’  line  of  the  knee  and  that  of  the  elbow  are  both 
transverse,  but  while  the  flexion  of  the  knee  takes  place  backwards, 
tliat  of  the  elbow  is  forwards  ; the  patella  and  olecranon,  wliich 
are  analogues,  occupy  inverse  positions.  In  reptiles  the  two 
extremities  are,  on  the  contrary,  symmetrical  ; and,  as  M.  Durand 
(de  Gros)  says,  isomerous,  flexion  being  exerted  in  tlic  samc  direc- 
tion. How  is  this  différence  in  mammalia  to  be  cxplained  1 In  a 
vcry  simple  way.  Th©  part  of  the  arm  wliich  is  abovc  the  middle 
third  lias  undergone,  in  the  former,  a twisting  from  beliind  for- 

* “ Nouvelle  Comparaison  des  Membres  Pelvions  et  Thoraciques,”  by 
Ch.  Martins,  in  “ Mcm.  Acad,  do  Montpellier,”  1857. 
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wards,  and  fromwithin  ont  wards,  as  if  thebonehadbeen  tumedrouud. 
Proofs  of  this  are  visible  upon  tlie  humérus  in  tlie  shape  of  a 
"roove  of  torsion.  This  is  why  tlie  thumb,  which  is  inwards  in 
tlie  foot,  lias  beconie  outwards  in  tlie  liand.  Put  this  twisting,  or 
rotation,  lias  not  tlie  sanie  extent  in  bipeds  and  quadrupeds,  or 
rather  in  tlie  humeri  of  tlie  limbs,  whether  designed  for  préhension 
or  for  locomotion. 


B -A 

•Biq.  13. — Skoleton  of  the  forearm  : A.  In  supination  : B,  In  pronation  ; II,  Humérus  : 

H,  Radias  : V,  l'ina. 


In  tlie  former  case  it  is  about  ISO  degrees,  in  the  latter  about 
90  degrees.  Moreover,  in  bipeds,  as  in  quadrupeds,  the  forearm 
is  bent  upon  the  arm  in  a similar  tvay  relatively  to  the  body.  It  is 
because  the  glenoid  cavity  of  the  scapula  describes,  in  the  latter, 
a complementary  arc  of  a circle,  equally  from  beliind  forwards  and 
from  without  inwards,  that  so  mucli  of  it  is  spared  for  the 
humérus  ; consequently  it  looks  forwards  relatively  to  the  axis  of 
the  body  in  these,  and  downwards  in  quadrupeds.  The  90 
degrees  for  the  humérus  and  the  90  for  the  glenoid  cavity,  thus 
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give  the  180  degrees  which  make  of  tlie  arm  a « thigh  turned 
round.”  The  degree  of  rotation  varies  sometimes  in  both,  and  the 
part  wliich  the  humérus  takes  in  it  is  measured  by  the  angle 
v liich  the  vertical  plane  of  its  head  makes  with  the  vertical  and 
transverse  plane  of  its  inferior  extremity. 

Unis  an  angle  of  torsion  of  tlie  humérus  of  180  degrees,  and  a 
glenoid  cavity  looking  outwards,  are  the  characters  which  the 
. apulo-humeral  articiüation  exhibits  in  the  extremities  destined 
pnncipally  for  préhension.  A similar-  angle  of  90  degrees,  and  a 
glenoid  cavity  looking  downwards,*  are,  on  the  contrary,  the 
cliaracteristic  of  the  fonction  of  locomotion.  If  the  cavity,  in  this 
case,  had  looked  outwards,  the  head  of  the  humérus,  instead  of 
resting  upon  it,  would  be  driven  back  against  the  articiüar  capsule, 
which  by  the  least  sliock  would  be  ruptured. 

(2)  The  radius  should  turn  freely  over  the  idna,  so  that  the 
hand,  placed  in  pronation  at  its  extremity,  can  be  put  in  supination 
and  lay  hold  of  objects  readily.  Tig.  13  shows  the  différence 
between  these  two  positions  of  the  arm.  This  rotation  in  Man  is 
about  180  degrees. 

(3)  The  hand  should  be  situated  upon  the  prolonged  axis  of  the 
forearm,  the  carpus  being  articulated  with  the  radius  in  sucli  a way 
as  to  hâve  every  kind  of  movement,  and  especially  the  most  com- 
plète flexion  and  extension.  Everything  which  adds  to  the  mobility 
of  the  phalanges,  and  facilitâtes  especially  the  opposition  of  the 
thumb  to  the  otlier  Angers,  is  favourable  to  this  end. 

Thus  mobility  of  the  member  in  ail  its  parts  is  that  which 
characterises  the  hand,  solidity  that  which  marks  the  foot.  The 
details  of  configuration  is  only  a question  pf  relative  perfection  in 
either  case. 


Hand  and  Foot. 

Tlie  anterior  extremities  of  Man  exliibit  ail  the  attributes  above 
mentioned,  which  go  to  make  up  a perfect  organ  of  préhension. 
Those  of  the  carnivora  and  pachydormata  differ  from  them  entirely, 

* Downwards,  because  we  are  thinking  of  cpiadrupeds  ; but  if  we  suppose 
tho  trunk  vertical,  it  is  fonvards. 
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and  are  adapted  in  ail  tlieir  parts  for  locomotion.  A\  c find  ail 
terrestrial  mammalia  inclining  towards  one  or  otlier  of  tliese  two 
types.  In  the  kangaroo,  the  movement  of  pronation  and  supina- 
tion, tlie  axis  of  his  hand  being  in  continuation  with  that  of  the 
foreann,  the  conformation  of  lus  tive  digits,  everything,  except  tliat 
the  glenoid  cavity  looks  forward,*  goes  to  show  that  his  antorior 
extremity  is  formed  for  préhension.  In  the  dog,  the  anterior 
extreinity,  on  the  contrary,  is  better  adapted  for  progression,  and, 
thereforc,  the  two  bones  of  his  foreann  move  one  upon  the  otlier. 
Tt  is  scareely  necessary  to  enumerate  the  nniuy  rodentia,  carnivom, 
and  edentata  which  employ  tlieir  front  paws  as  liamls  tu  seize  tlieir 
prey,  to  carry  it  to  the  mouth,  to  burrow  in  the  ground,  to  care.-s 
tlieir  young,  to  carry  tlieni,  «fcc. 

In  the  commun  monkeys  the  anterior  extremities  hang  hiosely  at 
the  sides  of  the  body  ; tlieir  angle  of  humerai  torsion  is  that 
of  quadrupeds.  In  the  lemurs,  the  ouistiti,  the  atele,  and  the 
sapajou  it  is  as  higli  as  95  or  100  degrees;  in  the  magot,  105 
degrees;  in  the  semnopithecus,  110  degrees.  The  ainount  of  rota- 
tion of  the  radius  is  variable  ; in  sonie  eebiuns  and  pithecians  it 
does  not  exceed  90  degrees  ; in  the  mono  it  attains  to  100  degrees. 
When  the  commun  monkeys  use  the  hand  as  a foot,  it  is  held  at  an 
angle  more  or  less  approaching  a right  angle,  and  leans  on  the 
ground  by  the  wliole  palmar  surface,  with  the  digits  extended  ; it 
lias  thon  ail  the  character  of  a foot.  But  if  tliey  use  it  for  seizing 
objects,  or  the  limb  is  left  to  itself,  as  in  the  dead  body,  the  axis 
of  the  liand  is  continued  in  a straight  line  with  that  of  the  foreann. 
It  is,  thon,  to  ail  intente  and  purposes,  a hand. 

"\\  itli  regard  to  tlieir  posterior  extremity,  it  possesses  ail  the 
cliaracters  which  render  it  adapted  for  locomotion  ; its  terminal 
extremity  is  set  at  a right  angle,  and  rests  on  the  ground  by  the 
wliole  plantai  surface.  The  digits  are  nevertheless  longer,  and  the 
thumb  more  loosely  attached  and  more  spreading,  than  in  Man  ; 
the  thumb  is  not  opposed  to  the  otlier  digits,  as  we  hâve  said,  but 
by  its  span  it  plays  the  part  of  one  leg  of  a cramp-iron  or  pincers, 

* We  sav  forwards  because  the  kangaroo  holds  himself  most  freqaently 
in  the  standing  position. 
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tlie  four  otlier  digits  forming  tlie  other  leg. 
that  monkeys  hang  on  to  the  boughs  of  trees 
as  by  tlieir  liands.  In  a Avord,  tbe  connnon 
behind  and  hands  in  front,  but  they  employ 
tlie  former  for  climbing  and  the  latter  for 
speaking  they  neither  belong  to  quadrupeds 
mana. 
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It  is  by  this  means 
as  Avell  by  their  feet 
monkeys  hâve  feet 
them  subordinately, 
Avalking.  Properly 
nor  to  the  quadru- 


In  antliropoid  apes  ail  the  characters  proper  to  the  organ  of 
préhension  are  developed  in  the  sanie  degree  as  in  Man  : there  is 
the  saine  independence  of  the  limb — greater  in  the  gibbon  perhaps  ; 
the  humerai  angle  of  torsion  is  about  150  degrees,  whilst  that  of 
the  negro  is  154  degrees,  and  that  of  the  white  man  168  degrees, 
according  to  M.  Gegenbaur  ; the  inovement  of  pronation  and  of 
supination  of  the  radius  is  front  140  to  180  degrees,  whilst  that  of 
Man  is  180  degrees  ; the  axis  of -the  hand  is  in  continuation  of  that 
of  the  forearm  ; the  poAver  of  extension,  that  is  to  say,  the  move- 
ment  Avhick  would,  Avhen  required,  make  it  serve  for  a foot,  is  less 
than  in  Man;  the  configuration  of  the  boues  of  the  hand  is 
identical  Avith  that  of  Man,  except  that  the  orang  and  some  gibbons 
hâve  an  additional  boue  in  the  carpus,  called  the  intermedium, 
and  that  the  thumb  lias  greater  span  in  the  gorilla,  and  is  some- 
Avhat  atrophied  in  the  orang,  and  perhaps  in  the  chimpanzee.  As 
to  the  inferior  extremity,  the  resemblance  to  that  of  Man  is  still 
more  close,  except  that  the  orang  lias  the  great  toe  much  smaller, 
and  mucli  more  behind.  In  fine,  the  gorilla  most  nearly  approaches 
to  Man  in  the  shape  of  his  hand  and  foot,  Avhile  the  chimpanzee 
cornes  next. 

The  antliropoid  ape  seizes  the  smallest  objects  vvitli  the  thumb 
and  fingers  of  his  hand,  which  lie  opposes  perfectly.  In  the  foot 
the  opposition  is  nil — it  is  not  greater  than  that  of  Chineso 
oarsmen,  iSTubian  liorsemen,  or  painters  Avithout  arms,  Avho  lay 
hold  by  bending  tlie  toes  ail  together,  or  by  making  the  second  toe 
act  as  a thumb.  His  thumb  and  digits  can  only  clasp  the  tivo  sides 
of  a bough,  like  the  two  legs  of  a cramp-iron,  in  the  act  of  climbing. 
His  ordinary  metliod  of  progression  is  in  an  oblique  direction,  the 
legs  close  together,  the  arms  extended  and  someAvhat  separated 
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■when  ma  Vin  g a stop  ; the  forearms  in  pronation,  and  tlie  hands 
closed,  resting  altogether  upon  the  inner  border  and  the  dorsal 
surface  of  the  phalanges.  The  orangs  which  we  hâve  had  an 
opportun ity  of  seeing,  walked  with  the  tocs  turned  under,  and  with 
the  external  border  of  the  foot  resting  on  the  ground.  It  seems, 
nevertheless,  that  other  anthropoids  sometimes  rest  on  the  entire 
tlat  surface  of  the  sole  of  the  foot,  and  that  they  keep  the  toes 
extended.  With  regard  to  the  erect  position,  the  anthropoid  ape 
assumes  it  frequently,  but  only  by  accident.  Thus  we  hâve  seen 
gibbons  nui  along  in  the  upright  position,  the  anus  elevated  above 
the  head,  and  thrown  backwanls,  evidently  in  onler  to  place  their 
centre  of  gravity  in  a more  favoumble  position.  The  gorilla 
generally  runs  away  from  Man,  but  if  lie  siuldenly  tinds  hiniself  in 
bis  présence,  or  lias  to  cover  the  îvtreat  of  the  female,  lie  faces  his 
encmy  with  the  greatest  bravery,  holds  up  his  head,  strikes  his 
elicst,  and  cornes  forvvanl  in  an  upright  position  with  the  head 
erect.  The  chinipanzee  frequently  straightens  hiniself  in  the  sanie 
manner.  The  orang  is  so  iqiathetic  that  lie  alniost  always  walks 
along  crawling. 

In  a Word,  the  anthropoid  ape  is  a biped,  but  lie  posscsscs  an 
arrangement  of  the  feet  which  allows  him  to  walk  upon  the 
branches  of  trces.  He  is  bimanous,  but  lie  lias  the  assistance  of 
his  hands  in  walking,  as  we  ourselves  sliould  hâve  if,  with  longer 
anns,  we  wished  to  imitate  him.  His  attitude  in  progression  is 
more  nearlv  the  vertical  than  the  horizontal,  and  is  sometimes  that 
of  Man  and  sometimes  that  of  quadrupeds. 

To  return  to  terrestrial  mammalia.  Their  posterior  extremities 
are  always  adapted  for  progression,  the  imterior  sometimes  for  pré- 
hension, sometimes  for  progression,  frequently  for  both.  The  four 
extremities  shoidd,  in  the  main,  be  simply  for  support.  The  more 
or  less  perfect  adaptation  of  the  anterior  to  the  act  of  touch  and 
préhension  is  a charactaristic  of  graduai  development,  and  if  one 
must  establish  a graduât  ed  scale  in  référencé  to  tliis  niatter,  the 
sériés  wovdd  succeed  each  other  as  follows  : the  pachydermata  and 
ruminantia,  carnivora  in  general,  kangaroos,  ortlinary  monkevs, 
anthropoid  apes,  Man. 


so 
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Stature. 

Having  considérai  the  skeleton  in  detail,  it  remains  for  us  to 
examine  it  m îts  ensemble.  Height  and  size  ni  comparative 
anatomy  hâve  a secondary  value,  tire  largest  animais  go  side  by 
suie  vvitli  the  smallest  in  contiguous  généra.  Among  the  gibbons, 
for  example,  the  siamang  reaches  M6  mètre  ; the  entelloïd,  80 
centimètres.  The  other  anthropoids  corne  nearer  to  Man  than  that. 
llie  chimpanzee  is  about  1 '30  mètre;  the  two  or  three  species  of 
orangfrom  MO  mètre  to  1 -60  mètre;  the  gorilla  from  1-40  mètre 
to  1-73  mètre,  and  more.  ISTow  the  height  of  an  adult  man  (France) 
is  about  1 -65  mètre,  and  this  varies  in  every  part  of  the  globe  from 
1 -30  mètre  to  about  2 mètres.  Among  pithecians,  the  cynocephali 
are  generally  the  tallest  ; the  nasicus  meas lires  1 -10  mètre,  the 
miothecus,  30  centimètres;  the  cebians  vary  from  90  centimètres  in 
the  brachyuri  to  20  centimètres  in  the  ouistiti;  the  lemurs  are 
small.  So  much  for  the  approximate  measurements.  How  can  we 
compare  animais,  sonie  of  which  go  on  ail-fours,  and  others  in  a 
semi-inclined  attitude,  with  Man,  who  is  perfectly  erect  1 

Their  general  forms  hâve  more  interest.  Man  varies  so  far  as 
to  merit  the  epithets  tall  and  thin,  or  short  and  stout;  lie  is  lean 
or  fat,  his  neck  is  long  or  short,  his  abdomen  drawn  in  or  promi lient. 
In  the  anthropoid  apes  the  différences  are  also  great.  The  gibbon 
is  slender,  long  in  tlie  body,  and  made  for  agility,  in  this  respect 
approaching  to  the  semnopitheci  ; lie  only  wants  a tail  to  make  him 
îesemble  them  in  lus  movemcnts.  The  orang,  on  the  contrary,  is 
dull,  apathetic,  and  scpiat  ; he  walks  with  measured  steps.  The 
gorilla  is  remarkable  for  1 1 is  athletic  figure;  he  is  said  to  wrestle 
nven  with  the  léopard,  and  to  liave  the  best  of  it.  Both  the  oraim 
and  the  gorilla  hâve  monstrously  prominent  bellies,  which  belongs 
to  their  herbivorous  or  granivorous  mode  of  feeding.  The  chim- 
panzee, though  less  muscular  in  his  limbs,  and  not  so  stout,  lias, 
like  the  gorilla,  considérable  strength.  Among  the  Gaboon  species 
we  would  mention  the  koolokamba,  which,  to  judgc  by  his 
skeleton,  ought  to  liave  slender  limbs. 
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Proportion#  of  the  Skeleton. 

The  proportions  of  the  skeleton  liave  also  niuch  interest.  Their 
study  having  hitherto  affonled  more  résulta  in  the  comparison 
betwecn  man  and  animais  than  in  that  of  races  between  thern- 
selves,  we  sball  speak  of  them  here  in  a general  way. 

Oêteometry. 

Oateometiy,  one  of  the  most  promising  branches  of  antlm»- 
pology,  and  one  having  an  intimate  connection  with  cruniometry, 
is  a study  which  bas  espocial  référencé  to  the  measurement  of  the 
facial  angle  and  the  direction  of  the  occipital  foramen,  matters 
already  considered.  Osteometry  itself  is  only  a part  of  what 
shoiüd  be  calleil  zoometry,  wliich  lias  to  do  with  animais,  in  con- 
tradistinction  to  anthropometry,  wliich  lias  Man  for  its  objoct  of 
study.  Are  wo  to  seek  for  the  jiroportion  of  the  lxxly  on  the 
skeleton  or  on  the  living  subjectl  Tliis  is  the  question  wliich 
governs  ail  osteometry. 

On  the  living  subject  one  lias  the  advantage  of  being  able  t<> 
refer  each  particular  measurement  to  a unit  of  comparison,  as 
stature,  if  we  are  dealing  only  with  Man,  or  length  of  trunk  or  of 
tho  vertébral  column,  if  we  extern!  our  examination  to  animais. 
But  in  spite  of  the  greatest  skill  on  the  part  of  the  p repara tor  who 
mounts  the  skeleton,  there  is  always  somewhat  of  arbitrariness  in 
the  mode  of  articulating  the  boues,  and  of  ieplacing  the  inter- 
vertébral substance  with  dises  of  leather.  ïhe  bones  are  not  found 
at  ail  in  the  saine  condition  when  dry  and  when  in  the  fresh  State  ; 
in  the  former  case  the  cartilages  are  clried  up,  and  so  reduced  in 
size  that  it  is  impossible  to  form  anv  proper  comparison  between 
one  skeleton  and  another.  If  we  take  a single  articular  extremity, 
the  rétraction  of  its  investing  cartilage  is  sliglit,  but  if  we  take  the 
twelve  surfaces  of  the  entire  hand,  wliich  are  found  between  the 
tip  of  the  iingers  and  the  wrist,  it  amounts  to  something  con- 
sidérable. O11  the  living  subject,  it  is  true,  the  measuring  points 
are  sometimes  ditficult  to  recognise,  or  are  altogether  inaccessible. 


G 


82  PROPORTIONS  OF  THE  SKELETON.  [Chai*,  ii. 

To  take  tlie  lengtli  of  a fémur,  for  example,  as  it  is  exhibited  in 
tire  upright  position,  we  place  the  two  condyles  fiat  on  tire  table, 
thé  bone  takes  its  natural  direction,  and  the  length  required  is  the 
projection  comprised  between  the  plane  of  the  table  and  the  plane 
■winch  is  parallel  to  it,  passing  through  the  highest  point  of  its 
head.  On  the  living  subject  we  bave  no  nreans  of  obtaining  any- 
thing  of  the  kind  ; the  head  of  the  fémur  is  out  of  view  in  the 
cotyloid  cavity.  Under  these  circumstances  we  are  obliged  to  be 
satisfied  with  a different  length,  and  we  hâve  recourse  to  other 
points  of  measurcment — below,  to  the  external  side  of  the  inter- 
articular  space  ; above,  to  the  point  of  the  great  trochanter,  wliich 
is  covered  by  a thick  cushion  of  cellulo-adipose  tissue,  and  the  mass 
of  fibrous  tissue  and  tendons  wliich  liave  insertion  in  this  tuber- 
osity,  and  whose  consistence  can  scarcely  be  distinguislied  by  the 
finger  from  the  résistance  of  the  osseous  tissues.  The  sanie 
difficulties,  although  less  in  amount,  are  met  with  in  the  wrist,  the 
elbow,  and  the  shoulder. 

Tn  a word,  on  the  living  subject  we  are  enabled  to  make  com- 
parisons  of  différences  arising  from  stature,  but  from  bad  measur- 
ing  points  \ on  the  skeleton,  to  take  perfect  measurements,  but  to 
bave  no  certain  terni  of  comparison.  Another  advantage  of  the 
measurements  in  the  living  subject  is  that  they  can  be  taken,  by 
those  interested  in  tbe  study,  in  foreign  countries,  and  upon  a large 
number  of  individuals. 

Anatomists  employ  botli  methods.  Some,  taking  care  that  the 
skeleton  is  properly  mounted,  give  the  particular  length  of  eacli 
bone  relatively  to  its  heiglit,  or  to  the  vertébral  column.  Others 
compare  the  boues  directly  together,  without  taking  into  account 
the  height.  For  our  own  part  we  think  the  arbitrary  mode  in 
which  tbe  skeleton  is  mounted  is  exaggerated.  The  disposition  of 
the  articulai*  processes  of  the  vertebræ  obliges  the  preparator  to  give, 
almost  unconsciously,  the  proper  thickness  to  the  inter  vertebi  al 
dises  ; bis  sources  of  error  arise  entirely  from  the  drying  up  of  the 
cartilages  on  the  articular  surface  of  these  processes,  amount- 
ing  to  fifty  in  the  entire  column.  lhe  skeleton  of  a goiilla, 
one  of  the  tallest  ever  seen,  mounted  in  America,  was  1*G50 
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mètres  iu  lxeight  ; the  animal  nxeasxxrcd,  immediately  after  doath, 
1 '727  mètres.  Four  gorillas  were  dissected  in  tlxe  Labomtory^xf 
Anthropology,  and  their  skeletoixs,  which  won*  afterwards  moxinted 
by  M.  Tramont,  were  loss  by  three  centimètres. 

These  remarks  liave  no  référencé  eitlior  to  the  liead  or  to  the 
pelvis,  wliose  internai  proportions  alone  we  generally  study,  but 
simply  to  the  trxuxk,  the  extremities,  and  their  segments.  Lot  us 
now  proeeed  to  résulta,  reforring  the  reader  to  Chapter  IV.  of 
Part  II.  for  a description  of  the  xxsual  methods  of  proceeding  in 
taking  measurenxents. 


Proportion*  of  the  7 r uni: . 

The  tirst  olement  of  comparison  which  it  is  necossary  to  know, 
is  the  relative  proportion  of  the  trunk  to  the  height  of  the  body. 
The  length  of  the  trunk  eau  only  ho  measurod  on  the  living  subject, 
but  the  nxeasuring  points  differ.  The  Amoricans,  in  their  measurc- 
meixts  nxade  on  a million  individuels  during  the  War  of  Sécession, 
chose  as  boundaries  the  spinous,  or  prominent  procesa  of  the 
seventh  cervical  vertebræ,  and  the  perinœum.  In  their  four  sériés 
of  measurenxents,  which  were  taken  with  the  greatest  care,  in  from 
1*07  to  1,064  individuals,  the  mean  length  was  from  362  to  394- 
thousandths  of  the  stature.  Quételet  takes  from  the  clavicles  above, 
and  from  the  perixxæunx  below  ; lus  mean  is  about  354-thousamiths 
of  the  stature.  In  M.  Seriziat’s  stat-isties,  we  hâve  taken  the  interval 
between  the  biacromial  line,  or  width  of  the  shoxxlders,  and  the 
biisclxiatic  line,  or  width  of  the  seat  ; the  mean  was  362-thou- 
sandths.  The  length  of  the  trunk  in  Man  would  tlxen  be  more 
tlian  one-tliird,  and  less  than  two-fifths  of  the  stature.  In  the 
antlu-opoid  apes  there  arc  less  indications.  In  a gorilla  killed  bv 
1 >u  ( haillu,  the  distance  from  the  seventh  cervical  vertebra  to  the 
point  of  the  sacrum  was  about  440-thousandths  of  the  stature. 
In  31.  Broca’s  laboratory,  we  liave  compared  the  length  from  the 
seventh  cervical  vertebra  to  the  point  of  the  sacrum  in  eleven 
skeletoixs  °f  nxen,  and  one  of  the  gorilla.  Its  relation  to  the  stature 
was  366  in  the  latter,  and  varied  from  292  to  340-thousandths  in 
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tlie  former.  The  trunk  of  Man  thus  estimated  Avould  he  shorter, 
hijt  only  relatively,  hecause  his  loiver  extremities  increase  his 
heiglit.  We  are  precluded,  from  Avant  of  spacc,  from  giving  here 
the  proportions  of  the  thorax,  and  especially  its  circumference  in 
Man  and  the  animal. 

Grande  Envergure. 

The  relation  of  the  grande  envergure  to  the  stature  deserves  our 
considération.  By  the  name  grande  envergure  Ave  understand  the 
distance  from  the  middle  finger  of  one  hand  to  the  middle  finger  of 
the  other,  Avith  the  arms  extended  at  full  length  like  a cross.  This 
distance  is  ahout  six  centimètres  shorter  than  that  of  the  sum  of  the 
. biacromial  cliameter,  and  the  length  of  the  tAvo  extremities,  taken 
in  the  ordinary  Avay,  from  the  acromion  to  the  middle  finger,. 
because,  in  measuring  the  limb  in  an  extreme  state  of  abduction,  the 
head  of  the  humérus  is  buried  in  the  armpit,  and  the  limb  is 
thereby  shortened.  The  envergure  exceeds  the  stature,  in  Man, 
variously  from  0 to  89  parts  in  the  tliousand.  In  a sériés  of  10,876 
American  soldiers  it  AAras  as  l’043  to  l’OOO.  In  the  anthropoid 
apes,  especially  the  gibbon  and  the  orang,  it  is  considerably  greater. 
Its  relation  to  the  lieight  Avas  1 - 6 5 4 in  a gorilla,  measured  im- 
mediately  after  deatli,  and  about  T428  in  a chimpanzee  of  the 
bald  species.  We  see  in  a moment  the  enormous  différence  betAveen 
these  and  Man. 

The  proportions  of  the  extremities  haA'e  been  studied  by  White, 
Ilumphry,  Leharzic,  Broca,  Huxley,  Hamy,  Weisbacli,  Quetelet, 
and  Gould,  in  the  adult  man,  and  in  some  animais.  We  may  uoav 
proceed  to  consider  thenx  both  on  the  living  subject  and  on  the 
skeleton,  but  Avitli  the  drawbacks  Ave  hâve  mentioned.  The  first 
method  for  ascertaining  the  dimensions  of  the  upper  extremities, 
Avliich  exhibit  the  greatest  différence  betAveen  Man  and  the  ape,  is 
the  grande  envergure  previously  alluded  to.  Iho  second,  still  more 
simple,  consists  in  noticing  the  exact  point  to  Avhich  the  extremitj 
of  the  middle  finger  reachcs  in  the  position  of  the  soldier  standing 
at  “attention.”  This  extremity  Avas  separated  from  the  upper  border 
of  the  patella  by  an  interval  of  from  seven  to  tAvelve  centimètres 
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an  tlie  mean  results  obtained  on  soldiers  of  different  races  in  the 
Américain  army.  According  to  Mr.  Huxley,  the  hands  reacli  the 
middle  of  the  thigh  in  Man,  below  the  knee  in  the  chimpanzés, 
the  middle  of  the  leg  in  the  gorilla,  the  ankle-bones  in  the  orang, 
-and  the  ground  in  the  gibbon.  The  direct  measurements  which 
wo  are  about  to  mention  arc  préférable. 

Proportion*  of  the  Kxtremitie*. 

The  relation  of  the  superior  to  the  inferior  extremities  is  different 
in  Man  and  the  anthropoid  apes.  lt  is  easily  obtained  by  measure- 
ments  taken  on  the  living  subject,  but  the  measuring  points  sadly 
vary  among  different  observera,  lt  ia  obtained  still  botter  on  the 
dry  bones,  whose  length  ia  added,  leaving  ont  the  haud  and  fiait, 
which  do  not  appear  the  saine  in  the  upright  posture,  the  one 
giving  its  long  axis,  and  the  other  only  its  thickness.  1 lie  Hi'st 
figures  we  ([note  an*  tliose  of  Mr.  Huxley,  which  hâve  n<>  référencé  , 
to  the  stature,  but  to  the  entire  vertébral  column  from  the  atlas  to 
the  point  of  the  sacrum  - 100.  This  is  very  useful  for  making  the 
«omparison  witli  animais,  and  especially  ipiadrupeds.*  1 lie  two 
anen  are  a European  and  a Bosjesman,  the  extrêmes  of  the  group. 


Superior  extremity 
less  tho  haud. 

Inforior  extremity 
loua  the  foot. 

2 men 

79  

...  113 

1 chimpanzee 

96  

...  90 

1 gorilla 

115  

...  96 

1 orang 

112  

...  88 

From  tins  it  appears  : (1)  Tliat  the  upper  extremity  is  shorter 
and  the  lower  longer  than  the  vertébral  column,  while  this  is  the 
Te  verse  in  the  authropoid  apes,  with  the  exception  of  the  upper 
extremity  of  eliimpanzees  ; (2)  Tliat  of  tlie  two  extremities,  the 
upper  is  shorter  and  the  lower  longer  in  Man,  whilst  this  is  the 
reverse  in  anthropoids.  But  the  cases  before  us  are  not  sufficiently 
numerous,  and  the  measurement  was  ruade  upon  the  mounted 
skeleton. 

* “ Man’s  Place  in  Nature.”  by  T.  H.  Huxley  ; translated  into  Freneh  by 
E.  Daily.  Paris,  1858. 
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IR.  Humplny - lias  taken  his  measurements  independently,  and 
lias  niade  them  bear  relation,  not  to  tlie  column,  but  to  the  entii'e 
lieight  of  tire  individuals  examined.  Of  his  fifty  men  liait  are 
Europcans  and  lialf  negroes.  His  figures  show  the  following 
résulta,  Avhicli  exlribit  the  relation  of  the  added  lengths  of  the 
humérus  and  radius  to  the  added  lengths  of  the  fémur  and  tibia, 
the  latter  being  taken  as  = 100  : 


50  men 
4 chimpanzees 
2 gorillas 
2 orangs 


H+  R : F + T. 

...  68T 

...  103-5 

...  117-1 
...  141-1 


The  resuit  is  similar  to  the  preceding  : the  anthropoid  apes  hâve 
the  upper  extremities  longer,  and  the  inferior  extremities  shorter 
than  Man,  but  Ave  may  still  raise  the  objection  that  the  lieight 
taken  on  the  skeleton  is  not  exact.  Then  we  must  compare  the 
, absolute  length  of  the  additional  bones  directly  with  each  other. 

To  this  end  Ave  liaAre  measured  eighteen  anthropoid  apes,  the 
largest  number  upon  Avhich  any  one  observer  bas  practised.  We 
will  give  their  measurements  together  Avith  those  made  on  Man, 
published  by  M.  Broca.t  The  folloAving  table  shoAvs  the  relation 
of  the  sum  of  the  humérus  and  radius  to  the  sum  of  the  fémur  and 
tibia,  the  latter  being  taken  as  = 100  : 

H + R : F + T. 

30  men  ...  ...  ...  ...  ...  68"9 

8 gorillas  ...  ...  ...  ...  •••  •••  101  "3 

9 chimpanzees  ...  ...  ...  •••  •••  108  2 

1 orang  ...  ...  ...  •••  140-1 

The  déductions  are  the  same.  Whctlier,  therefore,  avc  compare 
the  measurements  in  relation  to  the  vertébral  colnnm  to  the  lieight 

* “ A Treatise  on  the  Human  Skeleton,”  by  G.  M.  Humplny.  Cam- 
bridge, 1858. 

t “ Sur  les  Proportions  du  Bras,  de  T Avant-Bras,  et  de  la  Clavicule,  chez 
les  Nègres  et  les  Européens,”  in  “ Bull.  Soc.  d’Anthrop. ,”  vol.  iii.,  1862  ; and 
“ Sur  les  Proportions  Relatives  des  Membres  Supérieurs  et  dos  Membres 
Inférieurs  chez  les  Nègres  et  les  Européens,”  in  “Bull.  Soc.  d’Anthrop.,” 
2nd  séries,  vol.  ii.,  1867,  by  Paul  Broca;  see  also  the  article  “ Membres,”  in 
“ Encyol.  des  Sciences  Médicales,”  by  M.  E.  Daily,  Paris,  18^3. 
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or  the  absoluto  measurements,  tlie  resuit  is  tho  saine.  The  upper 
extvemity,  from  the  wrist  to  tlie  shoulder,  is  slioitei  in  Man,  longei 
in  tho  anthropoiil  ape,  than  tlie  lower  extremity  from  tlie  instep  t.. 
the  articulation  of  the  liip.  The  respective  proportions  of  the  two 
segments  which  enter  into  tlie  constitution  of  eacli  will  tluw 
further  liglit  on  the  matter. 


Relation  of  the  Radine  /<<  t/u  Hume  rue. 

The  relation  of  the  radius  to  the  humérus,  or  of  the  força rm  to 
tho  arm,  first  roceived  attention  in  1795,  hy  \\  hite,  who  thus  he- 
camo  the  founder  of  ostoometry  as  applied  to  Mail.  l>y  nua  suce- 
ments made  on  the  living  subject,  and  on  the  skeleton,  lu*  proved 
that  the  forearm  of  the  negro  is  longer  than  tliut  of  the  whitc 
races.  1 Iis  researches,  which  had  long  passed  ont  of  notice,  were 
revived  hy  Lawrence  in  1817.  Mr.  Humphry  agnin  took  up  the 
question  in  1858,  embraced  tlie  lower  extn*mities  in  his  measure- 
nients,  and  extended  the  comparison  between  Man  and  the  anthro- 
poid  apes.  Lastly,  in  1862  and  in  1867,  M/  Ihoea  casually 
touched  ui)on  the  subject  in  the  two  meuioirs  before  refemal  to.* 

There  are  more  or  less  marked  shades  of  différence  in  the  relative 
dimensions  of  the  houes  of  the  extremities,  and  l>eforv  inquiring 
into  them  it  is  well  to  bear  in  mind  tlie  general  fart.  The  radius 
is  always  smaller  than  the  humérus,  and  the  tibia  smaller  than  tlie 
fémur  in  tlie  hunian  skeleton.  It  is  the  sanie  in  tho  gorilla  and 
the  chimpanzee.  Tlie  saine  may  be  noticed  in  the  tibia  of  the 
orang,  while  the  radius  is  perceptibly  equal  to  the  humérus,  which 
proves  that  the  proportions  are  not  the  same  in  ail  the  anthropoids, 
and  differ  as  in  the  human  races. 

The  following  table  gives  the  relative  proportion  of  the  radius  to 
the  humérus,  100  being  taken  as  the  length  of  the  latter.  The  first 
column  bas  been  calculated  with  the  measiu'es  of  Mr.  Hiunphrv 

* References  to  books  occnpy  so  mueli  space  that  we  can  only  g-ive  the 
more  important  ones.  The  researches  of  White  are  to  be  found  in  his 
memoir,  p.  11;  in  Lavrrence’s  work,  p.  14;  that  of  Humphry,  p.  85;  and 
that  of  M.  Broca,  p.  86. 
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upon  the  50  mon  and.  tlie  8 antliropoid  apes  previously  alluded 
to,  and  tlie  second  with  those  of  M.  Broca  upon  30  men  of  ail 
races,  and  with  our  own  upon  1 8 antliropoid  apes  : 


Man 

Gorilla 

Chimpanzee 

Orang 


Humphry.  Broca  and  Topinard. 

75-1  76-1 

77-1  79-8 

90-1  90-3 

100-0  85-7 


Setting  aside  some  différences  of  detail  pertaining  to  individual 
varieties,  arising  from  tlie  mode  of  proceeding,  tlie  general  results 
agréé  in  Roth  columns.  ïhe  différence  between  Man  and  tlie  ape  is 
not  great,  loolcing  at  tlie  proportion  between  tlie  upper  and  lower 
extremity,  but  it  is  not  tlie  less  certain.  In  questions  of  proportion 
a sliglit  matter  materially  alters  tlie  residt.  The  radius  is  shorter 
compared  with  tlie  humérus  in  Man  than  in  the  antliropoid  ape. 
As  the  number  of  gorillas  and  chimpanzees  in  the  two  lists  amounts 
to  22,  the  question  may  be  regarded  as  settled  so  far  as  they  are 
concerned.  It  is  less  so  as  regards  the  tliree  orangs,  which,  talcen 
together,  show  the  relative  length  of  the  radius  to  be  95 -2,  pre- 
suming  tliat  we  regard  this  boue  as  longer  than  in  the  two  other 
kinds  of  anthropoids. 

The  relative  proportion  of  the  tibia  to  the  fémur,  the  latter  being 
talcen  as  = 100,  is  given  in  the  following  table,  in  the  sanie  subjects 
as  in  the  one  preceding  : 


Man 


Humphry.  Broca  and  Topinard. 

. 82-6  80-6 


Gorilla 

Chimpanzee 

Orang 


...  84-7  ... 

...  84-5  ... 

...  86-6  ... 


77- 8 

78- 7 
85-7 


The  results  appear  to  contradiet  each  other.  According  to  those 
of  Mr.  Humphry,  the  tibia  would  be  shorter  than  that  of  the  apes. 
According  to  ours,  loolcing  at  the  greater  number  of  gorillas  and 
chimpanzees,  which  malces  the  matter  still  more  décisive,  the 
human  tibia  would,  on  the  contrary,  be  longer,  our  single  orang 
being  left  ont  of  considération.  Sonie  of  tlie  différences  in  those 
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two  lists  are  probably  attributable  to  tlie  method  of  calculating, 
M.  Broca  and  myself  having  left  out  the  internai  malleolus,  and 
Mr.  Huniphry  lmving  probably  included  it.  The  main  point  is  that 
cach  of  us  lias  proceeded  in  the  same  way  in  ail  the  sériés.  AVe 
admit  that  the  second  segment  of  the  lower  extremity  is  gene- 
rally  shorter  in  the  anthropoid  npe,  whilst  that  of  the  upi>er  is 
longer.  Miglit  not  the  two  conditions  be  explained  in  the  same 
wayl  The  leg  would  be  shortened  in  the  npe  bocause  his  lower 
extremity  is  less  exclusively  employed  in  progression  ; his  fore- 
arm  would  be  lengthened,  on  the  contrary,  because  the  upper 
extremity,  in  addition  to  its  function  of  préhension,  contributes  to 
progression. 

The  relative  proportion  of  the  humérus  to  the  fémur,  the  latter 
taken  ns  = 100,  lias  also  been  a subject  of  study.  < >ur  figures  and 


those  of  Air.  llumphry 

represent  it  as  follows  : 

Huniphry. 

Broca  and  Topinard. 

Mati 

...  711  

...  707 

Chimimnzeo 

...  90-8  

...  1005 

Gorilla  ... 

...  1102  

...  H3t 

Orang 

. ...  131*6  

...  128-6 

AVith  some  minute  shadesuf  différence  the  conclusions  arrived  at 
are  similai'.  The  humérus  is  shorter  in  proportion  to  the  fémur  in 
Man,  and  longer  in  the  anthropoid  apes.  We  may  hence  infer,  by 
taking  into  considération  the  grenter  length  of  the  upper  arm  in 
the  anthropoids,  and  the  greater  length  also  of  the  radius,  that  the 
two  bones  contribute,  each  in  its  degree,  to  the  lengthening  of  the 
whole  limb  in  these  animais. 

Tlnis  a long  humérus,  a still  longer  radius,  a short  fémur,  a still 
shorter  tibia,  such  are  simian  cliaracters,  the  more  liuman  being  the 
very  reverse. 

The  relation  of  the  foot  and  the  hand  to  the  stature,  or  to  the  rest 
of  the  correspomling  limb,  can  only  be  examined  on  the  living 
subject.  Later  on  we  sliall  give  their  relative  lengths  in  the 
human  races,  the  tenu  of  comparison  failing  us  as  regards  the 
anthropoid  apes.  But,  for  want  of  a better,  we  shall  give  the 


90 


VARIOUS  CHARACTERS. 


[Chap.  ii. 


measurements  relatively  to  stature  taken  on  tlie  skeleton  by  Mr. 
Hmnphry  : 


Man 

Gorilla  ... 

Chimpanzee 

Orang 


Hand. 

...  11-82  ... 
...  14-54  ... 
...  1S-00  ... 

...  20-83  ... 


Foot. 

16-90 

20- 69 

21- 00 
25-00 


llie  foot  and  tlie  hand  are  tlius  sliown  to  become  larger  as  we 
pass  from  Man  to  tlie  anthropoids,  and  progressively  so  in  the  tliree 
mentioned  aboyé.  We  sball  say  nothing  of  the  relation  of  the 
clavicle  to  the  .humérus,  concerning  Avhich  but  little  lias  been 
recorded. 


Such  are  the  primary  results  with  regard  to  the  comparative 
proportions  of  Man  and  anthropoids.  Can  we  say  anytliing  further 
as  to  the  near  affinity  of  one  of  them  to  Man  1 

The  question  is  only  doubtful  as  betAveen  the  gorilla  and  the  chim- 
panzee. In  every  instance  recorded  in  our  list  the  orang  occupies 
the  most  remote  position,  except  as  regards  the  tibia  in  the  single 
case  in  oui-  list  Avhich  the  tiro  cases  of  Mr.  Humpliry  nullify.  The 
gorilla  lias  the  Avhole  of  the  upper  extremity,  including  the  radius 
and  the  hand,  more  hurnan,  Avhile  in  the  chimpanzee  the  resemblance 
is  only  as  regards  the  humérus  and  tibia.  In  considering  only  the 
tivo  upper  segments,  each  seems  to  hâve  an  advantage  iii  its 
Avay,  the  gorilla  by  his  shorter  forearm,  the  chimpanzee  hy  liis 
shorter  arm.  The  length  of  the  upper  extremity  and  of  the  hand 
hâve,  hoAvever,  the  greater  weight  in  the  balance,  and  Aye  sliould  give 
it  in  favour  of  the  gorilla.  But  in  the  long  bones,  as  ivell  as  in 
the  vertébral  coluimi  and  skull,  there  are  characters  besides  the 
dimensions  winch  as  yet  hâve  been  but  little  studied.  Only  to  take 
one  example  : the  greater  obliquity  of  the  fémur,  the  greater  angle 
Avhich  its  neck  makes  vvitli  the  diaphysis,  and  the  comparative 
slenderness  of  the  entire  bone  give  the  advantage  to  tlie  chimpanzee, 
and  especially  to  the  koolokamba  species.  It  is  indisputablc  that 
the  proportions  of  the  skeleton  are  vcry  different  in  the  four  kinds 
of  apes,  altliough  in  tlieir  general  type  there  may  be  niuch  similarity. 
We  Avili  say  more  : tliey  dififer  even  in  tlie  species  of  one  and  the 
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saine  genus;  Avliich  it  belioves  us  to  oonsider,  Avhen,  during  the 
prosecution  of  thèse  studies,  we  shall  luive  more  subjecte  ut  our 
command.  We  shall  consider  this  relation  of  the  anthropoid  apes 
in  general,  as  well  as  of  mon  in  genend  at  a future  time. 


CHAPTKR  TH. 

MUSCLES — OKU  ANS  OF  SENSE — VISCERA — I.ARYXX — GENITAL  DRU  ANS 

NEKVOUS  SYSTEM — HUA  IN  : 1TS  STRUCTURE,  UONVtiI.UTIoNS, 

AVEIGHT — RUDIMENT  A 11 Y ORGANS  AND  REVERSI  VE  ANOMALIES. 

The  study  of  the  muscles  nnturally  follows  tlmt  of  the  skeloton. 
Their  arrangement  throughout  the  wholo  mammalian  sériés  is 
dépendent  on  contiguration,  and  on  the  varions  fu  net  ions  of 
movement.  In  no  part  of  the  orgonisin  is  there  to  be  fourni  a 
more  palpable  démonstration  of  the  great  physiological  law  tliat 
“use  makes  the  organ,”  than  in  the  Avnsting  awayof  those  parts 
Avhich  are  net  in  use,  and  the  hypertrophy  of  those  constantly  at 
ivork.  Nevertheless  the  type  varies  somewhat  : the  musdes  8TB 
the  saine,  but  at  one  part  a niuscular  faaciculus  becomes  strong  or 
is  redueed  to  a mere  vestige  ; at  another  a portion  is  detached,  or 
suhdivided,  or  its  insertions  are  a little  nearer  or  a little  farther  ntl'. 
The  muscles  of  the  monkey  are  so  like  those  of  Man,  tliat  up  to 
the  tifteentli  century,  descriptions  of  them  absolutely  took  the  place 
of  the  lutter.  We  are  indebted  to  André . Vesalius  for  having 
shoAvn  tliat  the  dissections  of  Galen  Avéré  never  carried  on  but  upon 
monkeys.  The  resemblance  is  still  more  perfect  in  the  anthropoid 
apes. 

We  shall  confine  ourselves  to  mentioning  some  of  the  différences 
ivliich  we  find  among  anthropoids.  The  cutaneous  muscle  Avhich 
is  so  developed  in  the  majority  of  mammalia,  as  Avell  as  in  the 
ordinary  monkeys,  for  the  purpose  of  contracting  the  skin,  is 
concentrated  in  the  cervical  région  in  the  anthropoid  apes,  Avliere 
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its  size  is  almost  equal  to  that  of  Man.  The  whole  of  the  cervical 
muscles,  whose  development  in  quadrupeds  and  in  the  inferior 
monkeys  is  in  proportion  to  the  necessity  of  maintaining  the  liead 
in  the  horizontal  position,  hâve  merely  an  importance  in  the 
antliropoid  apes  and  in  Man,  commensurate  with  the  oblique 
attitude  in  the  former  and  the  upright  in  the  latter. 

ihe  trachelo-acromialis  muscle  of  Cuvier,  which  is  mot  with  in 
many  of  the  mammalia,  and  especially  in  monkeys,  is  wanting  in 
Man,  as  well  as  in  the  gorilla  and  the  chimpanzee  ; it  seems  to  be 
merely  a supplément  to  the  elevator  scapulæ,  which  Man  possesses 
also. 


The  great  rectus  abdominis  muscle,  which  lias  generally  four 
aponeurotic  intersections  in  mammalia  (Cuvier),  and  seven  in  the 
cynocephali,  lias  but  five  in  man,  in  the  chimpanzee,  and  in  the 
gorilla.  It  is  said  that  the  anthropoid  apes  hâve  a long  abductor 
•of  the  great  toe  more  than  Man,  but  it  is  merely  a fascicidus  of  the 
tibialis  anticus  muscle.  It  is  also  said  that  tliey  hâve  a short 
extensor  of  the  great  toe,  and  an  extensor  digitorum  with  three 
tendons  instead  of  four  as  in  Man  ; but  it  is  a misinterpretation  of 
the  sanie  fact.«  The  extensor  of  monkeys  is  in  reality  the  counter- 
part  of  the  sanie  muscle  so  irregular  in  Man.  So  with  regard  to 
the  black  chimpanzee.  It  is  said  to  hâve  no  proper  extensor 
indicis.  Two  chimpanzees  in  M.  Broca’s  laboratory,  however, 
had  it. 

ISevertheless,  between  Man  and  the  antliropoid  apes  there  are 
différences,  though  tliey  are  but  sliglit.  The  situation  and  the  inser- 
tions of  the  pectoralis  minor  vary  in  the  two  groups,  and  in  that  of 
the  inferior  monkeys  ; but  tliese  variations  are  less  recognised 
between  the  two  former  than  between  the  anthropoid  apes  and  the 
group  next  to  them.  The  short  flexor  of  the  thumb,  so  powerful 
in  Man,  in  anthropoids  is  atropliied,  and  blended  with  the  deep 
flexor  of  the  Angers,  which  is  connected  with  the  index.  A tendon 
of  this  last,  in  the  gorilla,  is  inserted  into  the  thumb,  and  assists  in 
the  niovemeht  of  flexion.  The  saine  tendon  in  the  oraiig  and  the 
gibbon  is  furnished  by  the  adductor  of  the  thumb. 

In  place  of  tire  proper  extensor  of  the  index  and  of  the  extensor 
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of  the  littlc  fiiiger,  the  orang  anrl  the  ordinary  monkeys  hâve  only 
011e  muscle,  witli  four  tendons  supplying  the  four  Angers,  not 
tftkiiif  into  considération  the  commun  extensor  of  the  Angers  in 
either  case. 

In  the  foot  the  différences  are  not  so  great.  The  greut  toe,  on 
whose  pretended  movoment  of  opposition  an  entirely  erroneous 
System  lias  heen  hased,  is  supplied  hy  the  same  muscles  as  in  Man. 
Novertlieless,  owing  to  its  more  latéral  insertion  into  the  meta- 
tarsus,  it  is  fourni  that  the  long  latéral  peroneal  muscle  contributes 
partially  to  its  Aexion. 

The  transverse  adductor  of  the  great  toe,  rudimentary  in  Man,  is 
well  developed  in  monkeys.  The  flexors  of  the  tues  differ  some- 
wliat  in  Man,  and  in  the  anthropoids  ; but  what  tlie  movements 
gain  in  force  and  extent  in  the  lutter,  they  lose  in  independence 
and  précision  in  the  former.  In  the  orang  the  long  flexor  of  the 
great  toe  is  entirely  wanting. 

The  sole  muscular  peculiarity  by  which  the  anthropoid  is  really 
separated  from  Man  and  is  brought  into  doser  affinité  with  the 
ordinary  monkeys,  is  the  existence  in  the  arm  of  a fasciculus  called 
the  accessory  of  the  latissimus  dorsi,  which  dues  not  exist  in  Man, 
and  is  inserted  superiorly  into  the  tendon  of  the  latissimus  dorsi, 
and  inferiorly  into  the  head  of  the  humérus.  It  lias  also  heen 
observed  in  a rudimentary  state  in  some  negroes.  Two  features  of 
the  muscidar  System  hâve  heen  noticed  as  distinctive  of  Man  and 
animais,  espeeially  monkeys.  These  are  the  prominence  of  the 
buttocks  and  of  the  valves  of  the  legs,  owing  to  the  development 
of  the  gluteal  muscles  and  of  the  triceps,  to  which  is  due  the 
strength  of  the  tendo  nchiUis.  Such  is  the  fact,  and  is  a resuit  of 
the  biped  attitude.  The  use  of  the  gluteal  muscles  espeeially  is  to 
keep  the  tliigh  extended  upon  the  pelvis.  But  in  botli  respects 
the  gorilla,  casts  of  whose  muscles  hâve  been  taken  from  the  sub- 
ject,  and  reproduced  in  pasteboard  by  M.  Auzou,  is  unquestionably 
more  favoured  than  some  negroes. 

Moreover  ail  the  minute,  or  at  least  the  more  important  points, 
which  seem  peculiar  to  the  anthropoid,  are  found  from  time  to 
time  in  Man,  and  espeeially  in  the  negro  race.  M.  Chudzinski, 
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preparator  to  tlie  laboratory  of  the  École  des  hautes  Études,  lias 
aheady  published  two  excellent  mémoire  upon  this  subject.* 


Orgcins  of  Sense. 

In  tliese  is  included  tlie  cutaneous  envelope  winch  surrounds 
the  body,  protects  it  against  external  agencies,  and  is  the  seat  of 
the  function  of  touch. 

One  of  the  characters  whicli  distinguish  the  class  of  mam- 
malia  from  that  of  birds,  fislies,  and  reptiles,  is  the  presence  of  hair 
upon  the  body.  De  Blainville  proposée!  to  substitute  for  bis 
désignation  that  of  piüfères.  Sonie,  however,  hâve  the  skin  naked, 
as  certain  cetaceæ.  ïhe  characteristic  of  man  proposed  bv  Lin- 
næus,  therefore,  is  anything  but  a correct  one  : itomo  nudus  et 
inennis.  Man  really  lias  hair  not  only  on  the  head,  on  the  face, 
under  the  armpits,  and  on  the  pubis,  but  over  the  wliole  of  the 
body,  and  in  certain  races  quite  a thick  crop  on  the  chest,  behind 
the  shoiüders,  and  on  the  liinbs,  resembhng  down,  and  masking 
the  colom  of  the  skin.  The  history  of  Esau  is  a most  probable 
one.  Compared  witli  the  majority  of  mannnalia,  and  in  partieular 
of  monkeys,  Man  is  the  least  liairy  ; the  pahns  of  liis  hands  and  the 
soles  of  liis  feet  are  alone  without  hair,  whieli  is  to  be  accounted  for 
by  its  liaving  worn  away. 

The  smooth  and  indurated  surfaces  on  the  buttocks,  called 
callosités  fessier  es  in  the  pithecians,  are  wanting  in  the  anthropoid 
apes,  with  the  exception  of  certain  gibbons,  as  well  as  in  the  cebians 
and  lernurs. 

The  nails,  claws,  and  hoofs  of  mammalia  are  a sécrétion  from  the 
skin,  like  hair  and  liorns.  The  presence  of  Hat  nails,  not  lient 
round,  on  the  Angers  and  tocs,  lias  been  given  as  a characteristic  of 
Man.  We  must,  therefore,  associate  the  anthropoids  with  him. 
The  orang  alone  fornis  a partial  exception,  liaving  no  nail  on  the 
great  toe.  Fiat  nails  are  found  in  the  pithecians  ; tliey  are  lient 

* “ Contribution  à l’Anatomie  du  Nègre  et  Nouvelles  Observations  sur  le 
Système  Musculaire  du  Nègre,”  by  T.  Chudzinski,  in  the  “ Revue  d’Anthro- 
pologie,”  vols.  ii.  and  iii. 
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round  into  claws  in  the  cvnocephali  ; tin*  Hat  nail  and  the  transition 
to  the  elaw  are  seen  simultaneously  in  otliers.  The  ouistitis,  sonie 
other  cehians,  and  the  arctopitheeians  lmve  claws,  except  on  tin- 
great  toe.  In  lemurs  it  is  the  reverse  : the  elaw  is  found  on  the 
erreat  toe,  and  nails  on  the  other  toes. 

O ; m # 

Tint  arrangement  of  the  wrinkles  and  of  the  corpusdes  of  Paceim 
in  the  palm  of  the  hand  lias  référencé  to  the  fnnetion  of  toueli. 

In  Man,  there  are  two  principal  wrinkles  in  the  hand,  011e  pro- 
duced  hy  tlie  flexion  of  the  last  three  tingers,  the.  other  by  the 
flexion  of  the  thumb,  and  passing  round  the  eminence,  t/iniar  ; a 
third,  which  is  variable,  and  between  the  two,  is  joined  at  its 
external  extremity  with  the  latter,  and  is  free,  and  nearly  {wrallel 
witli  the  former  at  its  internai  extremity.  Accoriling  to  M.  Alix, 
the  fold  of  tho  thumb  is  wanting  in  the  monkey  trilx>,  and  the 
other  two  art'  united  to  form  one.  The  faut  is  évident  in  the  three 
inferior  groupa,  but  doubtful  as  regards  the  lirst.  If  some 
anthropoids  exhibit  in  conséquence  of  tliis  an  inferior  siinian 
arrangement,  Man  is  exceptionally  in  the  saine  position.  Ihe 
corpuseles  of  Paccini,  or  tactile  corpusdes,  are  little  bodies  situated 
in  the  direction  of  the  nervous  filaments  of  the  pulmar  surface  of 
the  hand  and  tingers,  and  of  the  plantai*  surface  of  the  foot. 
M.  Nepveu  has  sliown  tliat  their  appearance  under  the  microscope 
is  alike  in  Man  and  the  chimpanzee,  whilst  it  is  somewhat  different 
in  the  common  monkey,  the  baboon,  and  the  sajou. 

The  -organ  of  vision  is  similar  in  Man,  the  antliropoid  apes.  the 
pithecians,  and  the  cebians.  But  in  many  lemurs,  the  fundus  of 
the  eye  assumes  a glittering  appearance,  which  in  the  cat  and  the 
ox  has  received  the  name  of  tapétum.  A little  muscular  fasciculus 
also  exists,  analogous  to  the  musculus  choanoides  found  in  the 
majority  of  quadrupeds. 

The  nose,  anatomically  the  same  in  Man  and  the  monkey  tribe, 
présents  merely  morphological  changes.  Sometimes  projecting  in 
the  former,  in  a less  degree  however  than  in  the  nasicus,  one  of  the 
pithecians,  it  is  at  other  times  more  or  less  flat,  as  in  the  generality 
of  monkeys.  The  nostrils  are  usually  directed  downwards,  as  in  the 
anthropoid  apes  and  pithecians,  and  sometimes  sideways,  as  in 
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cebians  ; two  arrangements  which  liave  suggested  to  Geoffroy  Saint- 
Hilaire  bis  division  of  monkeys  into  catarrliini  and  platyrrbini.  The 
septum  is  comparatively  thin  in  the  catarrliini,  and  tliick  at  tlie 
anterior  triangular  border  in  the  platyrrhini.  The  cartilage  of  the 
ear,  whose  form  and  length  are  so  variable  in  different  mammals,  in 
monkeys  is  usually  strong,  having  no  fold  behind  ; it  is  sometimes 
square  above,  and  rounded  off,  and  is  without  a lobule.  These 
arrangements  are  occasionally  found  in  Man.  On  the  othcr  hand, 
the  ears  of  the  gorilla  and  the  chimpanzee  are  often  as  well  folded 
as  tliose  of  Man. 

The  pithecians  hâve  two  pouches,  named  cibcijous,  which  open  in 
the  mouth  — the  anthropoids,  like  Man,  having  nothing  of  the 
kind. 

Viscera. 

The  length  of  the  alimentary  canal  is  about  six  times  the  length 
of  the  body,  or  about  eleven  mètres,  according  to  M.  Sappey.  In 
carnivora  it  varies  from  two  to  eight  times,  and  in  solipeds  and 
ruminants  from  ten  to  twenty-eight  times  ; in  monkeys  it  is  from 
live  to  eight  times,  in  the  gibbon  about  eight. 

The  stomacli  of  ail  the  monlcey  tribe  is  simple  as  in  Man.  The 
semnopithecians  and  the  colobians  are  exceptions  ; their  stomach 
if  not  multiple,  is  at  least  multilocular,  resembling  the  herbivora  in 
this  respect.  The  commencement  of  the  large  intestine,  or  cæcum,, 
lies  in  the  right  iliac  fossa,  as  in  Man,  and  is  covered  in  front  by 
the  peritoneum.  In  pithecians,  the  cæcum  is,  on  the  contrary,. 
enveloped  by  the  peritoneum,  which  forms  one  of  the  folds  of  the 
mesentery  behind,  and  is  designed  for  the  purpose  of  facilitating 
the  mobility  of  that  part  of  the  intestine.  In  the  antliropoid  the 
peritoneum  surrounds  the  cæcum,  as  in  Man. 

An  appendix,  the  vermicular,  is  annexed  to  the  human  cæcum. 
It  exists  also  in  antliropoid  apes,  but  is  wanting  in  the  monkeys 
below  them,  with  the  exception  of  sonie  lemurs. 

The  liver  of  Man  lias,  properly  speaking,  only  two  lobes;  in 
antliropoid  apes  it  is  similar.  In  the  other  monkeys,  on  the 
contrary,  it  is  very  much  subdividcd,  as  in  the  lion  and  the  rabbit. 
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M.  Brocn  in  hismemoir,  -‘Sur  les  Primates, lias  tlnnvn  attention 
to  the  variations  of  the  peritoneum,  the  serons  membrane  ivliieh 
is  rellectecl  round  the  organs  in  the  abdominal  cavity,  and  lias  for 
its  object  to  isolato  them,  and  to  allmv  theui  to  glide  smoothlv 
upon  one  another.  His  opinion  is,  that  the*  arrangement  of  the 
peritoneum  does  not  pereeptiblv  differ  in  Mau  and  the  anthropoid 
apes,  whilst  in  passing  to  the  pithecians  it  immediately  exhibits 
marked  différences. 

The  distinction  of  mammalia  into  bipeds  and  quadrupeds  niny 
to  a certain  extent  be  recognised  by  the  arrangement  of  their 
internai  organs.  The  marked  peeiüiarity  of  the  peritoneum  in  its 
relation  to  the  cæcum  may  be  spccially  mentioned.  lu  the  chest 
Ave  seo  différences  of  the  saine  description. 

The  pericardium,  or  membrane  surmuuding  tlu*  heart,  is  to  this 
organ  what  the  peritoneum  is  to  the  intestines.  In  Man  it  is 
altogether  sejiarated  from  the  sternum  ami  is  attacbed  to  the 
diaphragm,  a transverse  museular  septum  wbich  séparâtes  the 
tlioracic  from  the  abdominal  cavity.  In  quadrupeds  it  is  iirmlv 
tixed  to  the  sternum  and  to  the  articulations  of  tlu*  ribs,  and  is  not 
attached  to  the  diajihragm.  In  the  former,  iudcod,  the  heart  lies 
on  the  diaphragm,  in  the  latter  on  the  sternum,  in  accordance  ivith 
the  attitude  of  the  animal.  In  monkeys  the  arrangement  is  inter- 
mediate  ; in  lemure  tin*  pericardium  does  not  adhéré  to  the 
diaphragm  except  to  a very  limited  extent  ; in  cebians  and  pitlie- 
cians  the  surface  attachment  increases  in  si/c.  In  the  anthropoid 
apes  the  pericardium  is  as  in  Man.  Bimilar  changes  occur  in  the 
direction  of  the  heart,  in  the  length  of  the  vena  cava  inferior,  and 
in  the  curve  of  the  aorta  near  its  origin. 

In  quadrupeds  a resuit  of  the  non-attachment  of  the  heart  to  the 
diaphragm,  is  the  interposition  between  the  two  of  a lolude  of  the 
riglit  lung.  Ihis  lobule,  knoivn  by  the  name  of  impar,  exista 
throughout  the  ivliole  mammalian  sériés,  from  the  marsupialia  to 
the  carnivora,  and  is  vanting  in  Man.  In  the  lémuriens  and  the 
cebians  it  is  also  developed.  In  the  pithecians  it  hecoines  less  : in 
the  gibbons  it  is  almost  nil  ; in  the  orang,  the  chimpanzee,  and 
the  gorilla  tliere  is  not  the  slightest  trace  of  it. 
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From  the  viscera  wc  now  pas. s to  the  vessels,  wliere  we  sliall 
always  find  a confirmation  of  tlie  sanie  fact — namely,  tliat  tire 
organisation  of  anthropoids  is  a connterpart  of  tliat  of  Man,  and 
differs  widely  from  tliat  of  tlie  otlier  simian  gronps.  We  sliall  say 
a few  words  respecting  tlie  larynx  and  tlie  organs  of  reproduction 
bcfore  entering  upon  a study  of  tlie  very  liighest  importance — tliat 
of  tlie  brain. 


The  Larynx. 

Tlie  larynx,  or  organ  of  voice,  is  at  tlie  nppcr  extremity  of  tlie 
windpipe,  wliere  tlie  glottis  is  sitnated,  througli  winch  tlie  air  is 
respired.  It  is  composed,  like  tlie  trachæa,  of  cartilages,  tliougli 
niucli  larger.  The  two  principal  ones  are  tlie  cricoid  below  and 
tlie  thyroid  above.  It  is  closed  at  certain  moments  by  another 
cartilage,  which  acts  like  a valve,  and  is  called  tlie  epiglottis.  In 
ail  essential  points  tins  little  apparatus  is  identical  througliout  tlie 
entire  mammalian  sériés,  and  notably  in  tliat  of  monkeys. 

Upon  four  points  of  its  extent — tliat  is  to  say,  below  tlie  cricoid, 
between  it  and  tlie  thyroid,  between  tlie  thyroid  and  the  epiglottis, 
and  between  the  vocal  cliords — are  seen  occasionally  dilatations 
or  ampullæ,  whicli  hâve  considérable  importance  in  anthropoid 
apcs;  some  médian  and  single — giving  risc  to  three  primary 
anatomical  varieties  — others  latéral  and  double,  forming  a 
fourth.  The  first,  or  trachéal  variety  of  dilatation,  is  observed  in 
the  horse,  the  ass,  and  in  the  coaita,  one  of  the  monkeys  of  the 
cebian  group  ; the  second  in  two  other  kinds  of  cebians  ; tlie  third 
in  a lemur,  a cebian,  two  pitliecians,  and  a gibbon.  rl'he  fourth 
variety  exists  in  a rudimentary  state  in  Man  under  the  name  of 
arrière-cavité,  or  ventricle  of  the  larynx,*  and  atteins  witli  âge,  in 
the  three  higher  anthropoids,  an  enormous  development,  especi- 
ally  in  the  male,  and  is  known  in  tliem  under  the  name  of  air 
sac.  In  a young  chimpanzee  dissected  by  M.  Broca,  it  fonned 

* jf,  Sappcy  describcd  it  under  tlie  name  of  > ortion  verticale  of  the 
yen  ricles  of  tho  larynx.  It  is  situated,  he  suys,  at  the  upper  border  of  tho 
thyroid  cartilage,  close  to  the  hyoid  boue,  and  in  rarer  instances  rcaches 
to  tho  base  of  the  touguo,  and  extonds  under  its  nuicous  membrane. 


C’ilAP.  111.] 


LARYNGE  AL  SACS. 


99 


two  little  latéral  projections  about  the  sizc  of  a pea,  wliich  over- 
lappud  above  tlie  superior  border  of  the  thyroiil.  In  tlie  agcd 
gorilla  and  orang  tlie  projections  become  larger,  and  mn  under 
tlie  sterno-inastoid  muscles,  under  the  trapezius,  envelop  tlie. 


l'io.  H.  Vertical  ami  ontero-posterior  section  of  the  face  and  neck  : <>,  Bodios  of  the 
cervical  vertebne  ; mi,  Basilar  procès»,  or  body  of  the  occipital  bonc  : Kloor  of 

theanteriorcerebr.il  fossa  ; o,  p,  */,  Superior  middlc  and  inferior  sliells  of  the  nasal 
fossæ  ; I,  Arch  of  tlie  i>alate  : /,  Vélum  of  the  palate  : i,  Genio-glossal  muscles  of 
the  tonguo,  attachcd  in  front  to  the  tubercles  geni,  situated  at  the  posterior  surface 
of  the  lower  javr  : 6,  Œsophagus  ; c,  Trachœa  : a,  Th  y roi  d cartilage  ; c,  Epiglotti»  ; 
i.  Os  hyoïdes,  serving  as  a point  of  attachaient  for  important  muscles  of  the  tongue 
and  larynx.  The  transverse  slit  wbicli  is  seen  in  the  lattcr,  and  whose  bordera  form 
the  vocal  ehords,  is  tlie  ventricle  of  the  larynx,  into  wliich  the  ari-irr<-carité  of 
Iforgagni  opons. 


clavicle,  and  reacli  down  to  the  armpits.  They  are,  iu  fact, 
véritable  liemiæ.  In  a morphological  point  of  view,  these  sin- 
giü;u‘  organs  establish  an  important  différence  between  Man  and 
tlie  anthropoids  in  question  ; but,  in  an  anatomical  point  of 
view,  tlie  difterence  is  ail  ; it  is  tlie  saine  organ,  only  of  a dif- 
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ferent  size.  Wc  may  add,  lastly,  that  tlic  true  air  sac  is  absolutely 
wanting  in  ail  the  otlier  apes,  so  tliat  this,  wliicli  appears  to- 
establisk  a cliaraeter  between  Man  and  tlie  antliropoid,  shows, 
on  tlie  contrary,  their  relationship,  and  tlie  distance  of  tlie  latter 
from  others  of  tlie  nionkey  trihe. 


Organs  of  Reproduction. 


Tlie  characters  which  tlxey  furnish  are  tliose  to  whicli  we- 
attacli  tlie  greatest  value  in  tlie  varions  departments  of  natural 
history  ; tlie  class  niaminalia  is,  indeed,  liased  upon  tliem.  Ail 
mammalia  are  viviparous — tliat  is  to  say,  hring  forth  tlieir  young 
alive — -and  ail  hâve  teats.  These  glands  vary  in  numher,  generally 
being  equal  to  that  of  tlie  young  wliicli  tliey  bring  forth  at  a birtli, 
and  tliey  vary  also  in  situation.  The  cat  lias  8;  the  bitch,  10; 
tlie  agouti,  14  ; wonian,  2,  although  generally  slie  lias  but  one 
cliild  at  a birtli.  Tliey  are  abdominal  in  tlie  carnivora  and  the 
marsupialia  ; inguinal  in  solipeds  and  ruminants  ; and  pectoral  in 
tlie  wonian,  tlie  éléphant,  and  tlie  lamantin.  In  tliis  twofold 
point  of  view,  monkeys,  including  the  antliropoid  apes,  are  con- 
structed  after  the  type  of  Man.  Many  lemurs  hâve  four  teats— 
two  pectoral  and  two  inguinal,  sonie  macaucos  having  four  pec- 
toral ; ail  the  others  hâve  two  teats,  attaclied  to  the  breast. 

Among  mammalia,  a few,  as  tlie  marsupials,  bave  no  placenta — 
that  is  to  say,  an  intermediate  Üesliy  substance  between  the  embryo 
and  the  utérus  ; others  liave  one,  called  m zone,  when  it  occupies 
a considérable  surface  of  the  internai  parietes  of  the  utérus,  or  en 
dingue  when  it  occupies  only  a simili  portion.  Man,  the  nionkey 
tribe,  the  rodentia,  tlie  insectivora,  and  the  clieiroptera  belong  to 
this  category.  Tliere  is  sonie  différence  between  tliem  liowcver. 
Xn  Man  the  placenta  is  single,  and  tlie  umbilical  cord  is  composed 
of  one  vein  and  two  arteries.  In  cebians  it  is  still  single,  but 
it  is  furnished  witli  two  veins  and  two  arteries.  In  pithecians 
it  is  double;  it  lias,  liowever,  only  one  cord,  fornied  of  one  vein 
and  two  arteries.  In  wliicli  arrangement  do  the  anthropoids  ap- 
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proacli  to  them  1 The  gibbon,  wliich  usually  lmlds  tlu*  transi- 
tionnl  position  between  them  ami  tlu*  pithecians,  lias,  like  them, 
a double  placenta.  In  the  chimpanzee,  on  the  contrary,  it  is 
single,  as  in  Man  (Omni).  The  orang  ami  the  gorilla  hâve  not 
heen  examineil  on  this  point. 

Aftcr  the  tlescent  of  tlu*  testih  into  tlu*  scrotum  in  Man,  the 
peritoneal  communication  is  obliterated  ; in  other  mainmalia  it  is 
persistent.  Mothing  is  yet  known  as  to  this  in  antlmipoitls.  The 
sanie  may  be  saiil  witli  regard  to  quadrupeds  generally.  The  utérus 
in  them  lias  two  cornua,  ami  is  divided  into  two  cavities.  1 hat  of 
woman  is,  as  a rule,  uniloeular;  tlmt  of  ordinary  moiikeys  holds  a 
middle  position. 


A < l'rtniï  Si/sf  > ni. 

In  the  Invertebrata  it  is  composed  of  little  masses  of  g ray  sub- 
stance interspersed  through  the  viscera,  and  attaehed  to  them  bv 
ner vous  tilaments.  In  the  Vertebrata  there  is,  in  addition,  anotlier 
and  a symmetrieal  apparatus,  consisting  of  an  axis,  calletl  t lu* 
eerebro-spinal,  of  centrifugal  nerves  for  movements,  and  of  eentri- 
petal  for  impressions.  The  eRsential  différences  ln-tween  them  are 
to  be  fourni  at  the  superior  or  anterior  extremity  of  tlu*  axis  or 
encephalon,  whieli  we  shall  tirst  describe  as  it  exists  in  Man. 

The  spinal  cord,  called  medulla  oblongata  at  the  level  of  tlu* 
tirst  cervical  vertebra,  passes  through  the  occipital  foramen,  beneath 
the  trausverse  libres  wliich  unité  the  two  lobes  of  tlu*  cerebellum 
under  the  naine  of  pmis  varolii.  and  divides  into  two  fasciculi  called 
the  cérébral  peduncles,  one  to  the  right  the  other  to  the  left  ; they 
tlien  spread  out  into  two  fan-like  expansions  of  wliite  fibres,  pass 
upwards  and  outwards,  bend  down  at  the  borders  like  a mushroom 
about  its  stalk,  and  go  to  form  the  cérébral  hémisphères,  on  the 
surface  of  wliich  is  a laver  of  gray  substance.  The  wliite  portion  is 
the  conducting  matter,  the  gray  the  sentient  and  reacting.  At  the 
internai  contiguous  borders  of  the  hémisphères  tlie  wliite  transverse 
fibres  become  bouml  togetlier  to  form  the  corpus  callosum.  Each 
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is  surrounded  by  a canal,  forming  a sériés  of  cavities,  of  which  the 
principal  are  tlie  latéral  ventricles,  which  exliibit  three  cornua  : 
tbe  anterior  or  frontal  cornu,  the  inferior  or  temporo-sphenoidal,. 
and  the  posterior  or  occipital — the  last  presenting  an  élévation  on 
its  fioor  called  hippocampus  minor. 

1 lie  encephalon  consists  of  (1)  The  cerebclluin  • (2)  The  portion 
lying  between  its  two  lobes  connecting  the  medulla  oblongata  with 
the  brain — the  pons  varolii,  or  protuberantia  annularis;  (3)  The 
brain  proper,  formée!  by  the  peduncles  and  the  sériés  of  expansions 
which  proceed  from  them — viz.  the  tubercula  quadrigemina,  the 
optic  thalami,  and  the  corpora  striata — by  the  ventricles,  and  by 
the  cérébral  hémisphères,  the  surface  of  winch  exhibits  sinuosities. 

The  principal  sinuosities  are  called  convolutions,  and  the 
secondary  ones,  folds.  The  external  surface  of  the  brain  occupied 
by  tliese  is  divided  into  distinct  portions  or  lobes  by  fissures,  and 
the  convolutions  of  which  tliese  lobes  are  composed,  by  siüci.  The 
communications  between  the  lobes  are  called  transition  convolu- 
tions ( plis  de  passage),  and  those  between  one  convolution  and 
another  in  the  same  lobe,  anastomoses. 

From  the  base  of  the  encephalon  avise  tlie  first  twelve  pairs  of 
nerves,  or  encephalic  nerves.  The  first  are  the  olfactory,  the 
bulbous  portion  of  which — called  the  olfactory  bulb — lies  longi- 
tudinally  in  a dépréssion  on  the  surface  of  the  anterior  lobe  ; the 
second  are  the  optic,  whose  décussation  at  the  médian  line  is  called 
tlie  chiasma. 

When  rve  place  the  encephalon  on  its  upper  or  convex  surface, 
and  remove  the  cerebellum  and  pons  varolii  by  a transverse  section 
passing  between  the  junction  of  the  latter  with  the  cérébral 
peduncles,  the  whole  inferior  surface  of  the  two  hemispheres  is 
exposed  to  view  (Fig.  15).  At  the  junction  of  the  anterior  tliird 
with  the  posterior  two-thirds  is  seen  a deep  transverse  fissure, 
with  its  concavity  looking  backwards.  Tliis  is  the  fissure  of 
Sylvius  (A,  Fig.  10).  The  portion  in  front  is  the  inferior  surface 
of  the  frontal  or  anterior  lobe  ; that  behind  is  the  inferior  surface 
of  the  posterior  lobe,  which  is  separated  into  two  well-marked 
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and  unequtil  portions,  tlie  one  with  its  convexity  looking  for- 
mants and  outwards,  whieh  is  thc  inferior  région  of  the  tempoio- 


F.o.  15. — Inforior  surface  of  the  encepbalon  : A,  Antcrior  or  frontal  lofcc  : lï,  Tcmpom- 
sphenoidol  portion  of  tho  posterior  lobe  : A and  B are  separated  by  a fissure  with  its 
c mcavity  looking  backwards—  tho  fissure  of  Svîvius.  C 6,  Ccrebellum  : 51,  Section 
of  the  spinal  eord  whero  it  joins  tho  niedulla  oblougata  : VI,  Annular  protubérance  ■ 
at  its  anterior  border  are  seen  tho  two  eorebral  pcduncles  ; C C,  Corpus  callosum 
the  dotted  line  is  on  the  médian  or  inter-hemispherical  line  : I to  XII,  The  twelve 
pairs  of  eneephalie  nerves  at  their  origin  : I,  Olfactory  nerve  with  its  bulb  ; il,  Optic 
nerve,  the  union  of  whieh  with  that  of  the  opposite  side  forms  the  chiasma  ; III, 
IV,  VI,  Nerves  of  motion  of  the  globe  of  tho  eye  : V,  Trigeminal,  or  fifth,  supply- 
ing  the  muscles  of  expression  ; XII,  Ilypoglossal  nerve,  the  nerve  of  motion  of  the 
tongue. 


sphenoidal  lobe,  tlie  other,  posterior  or  concave,  npon  winch  thc 
cerebellum  lies. 

Tho  superior  or  convex  surface  of  the  liemispheres  may  be  viewed 
from  above  or  laterally,  thc  plates  sometiines  representing  theni 
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under  one  aspect,  sometimes  under  another.  We  prefer  the  latter 
method.  Eaeh  heinisphere  lias  an  internai  surface,  Avhich  looks 
toAvards  tlie  médian  line,  and  an  external. 

I lie  iirst  tliing  Avhich  strikes  the  attention  on  looking  at  tlie 
external  surface  is  the  fissure  of  Sylvius,  winch  has  passed  round 
the  inferior  border  of  the  heinisphere,  and  Avhose  external  surface 
is  shown  at  A,  Fig.  16.  It  is  divided  into  two  branches,  Avhich 
unité  in  the  form  of  a Y.  The  anterior  and  vertical  is  very  short, 
and  is  lost  in  the  anterior  lobe  j the  posterior  is  longer,  and  passes 
obliquely  backwards  and  a little  upwards,  having  beloAv  it  a large 
elongated  and  very  distinct  cérébral  lobe,  which  is  the  temporo- 
sphenoidal  lobe  already  seen  froni  underneath.  The  fissure  of 
Sylvius  corresponds  on  the  skull  with  the  superior  border  of  the 
squamous  portion  of  the  temporal  ( Broea ). 

There  is  no  mark  of  equal  importance  to  this  on  the  external 
surface  of  the  brain,  aud  it  is  aslced  liow  Ave  contrive  to  make  any 
other  fundamental  division.  It  is,  hoAvever,  in  the  midst  of  the 
sulci,  apparently  so  complicated,  that  Ave  take  the  fissure  of  liolando 
(II,  Fig.  16)  as  the  line  of  séparation  of  this  surface  into  the 
anterior  or  frontal,  and  the  posterior  or  parieto-occipital  lobe.  It 
is  constant,  and,  in  the  fœtus,  the  most  clearly  defhied  after  the 
fissure  of  Sylvius.  Its  situation  and  direction  are  nearly  the  same 
in  ail  healthy  brains.  It  commences  some  millimètres  above  tlie 
fissure  of  Sylvius,  and  passes  vertically,  or  rather  a little  obliquely, 
backwards,  reaching  to  Avithin  a fcAV  millimètres  of  the  superior 
border  of  the  heinisphere.  Its  obliquity  and  its  situation  are 
indicated  by  the  tyo  folloAving  relations  : The  total  length  of  tlie 
brain  being  reckoned  as  100,  the  portion  in  front  is  to  that  behind 
as  43-0  to  57‘0  at  the  inferior  extremity  of  the  sulcus,  and  as  66 -3 
to  43'7  at  its  superior.  It  folloAvs  from  this  that  the  middle  por- 
tion should  be  équidistant  from  the  tivo  extremities  of  the 
heinisphere.  M.  Hamy  calculâtes  that  the  inclination  of  the 
sulcus  in  the  adult  is  about  70  degrees. 

Gratiohit  thought  that  the  fissure  of  liolando  corresponds  exactly, 
on  the  skull,  Avith  the  coronal  suture.  M.  Broca  Avas  the  iirst  to 
notice  that,  in  the  European,  it  is  always  from  40  to  66  millimètres 
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lichiml  it  at  its  upper  part,  47  in  the  middle,  and  15  at  tlie  lower 
part.* 

A second  fissure  marks  another  division  of  tlie  external  surface 
of  tlie  1 îemispheres — namely,  tlie  external  per] tend inular  tissure 
(E  E,  Fig.  10).  It  séparâtes  tlie  posterior  loin-  into  two,  tlie 
pariétal  and  tlie  occipital  lobe,  and  on  tlie  skull  lUiswers  to  tlie 
liunbdoidal  suture,  being  distant  from  it  about  two  millimètres.  In 
onler  to  discover  it,  tlie  strident  should  look  for  it  from  its  pro- 
longation on  tlie  floor  of  tlie  hemisphere,  to  a few  centimètres  from 
tlie  posterior  extremity,  wliere  it  takes  the  mime  of  internai  per- 
pendicular  tissure.  It  is  so  called  because  it  exactly  séparâtes, 
from  below  upwards,  the  most  remote  ]«irt  of  tlie  hemis]>liere,  to 
form  of  it  an  occipital  lobe. 

We  hâve  t lien  (1)  An  anterioror  frontal  lobe,  boumled  behind  by 
the  tissure  of  Holando  ; (2)  A niiddle  or  pariétal  lois-,  ineluded 
hetween  the  latter  and  tlie  external  perpemlicular  tissure;  (3)  A 
posterior  or  occipital  lobe,  situated  behind  the  perjiondiculnr  tissure; 
and  (4)  An  inferior  or  temporo-sphenoidnl  lobe,  subjaeent  to  tlie 
long  branoh  of  the  tissure  of  Sylvius.  Such  an»  the  important 
divisions  on  the  external  surface  of  the  hémisphères.  \Vc  shrdl 
now  describe  tliose  of  the  internai  surface,  as  well  as  its  eonvolu- 
tions. 


Convoi  ut  ions. 


The  nets  of  transmission  in  the  brain,  wliicli  hâve  référencé  to 
altogetlier  voluntary  movements,  to  certain  reflex  movements,  to 
sensations,  or  to  certain  phases  of  intellectual  operations,  hâve  for 
their  seat  the  libres  of  which  the  central  white  mass  of  the  lienii- 
spheres  is  formed.  The  initiative  nets  of  thought  pass,  on  the 
contrary,  througli  the  gray  substance  which  constitutes  the  cortical 
portion  of  these  hémisphères.  Consequently,  the  greater  the 
amount  of  gray  substance,  and  of  surface  upon  which  it  can  be 
developed  in  a continuons  layer,  the  more  power  the  truly  intel- 
lectual phenomena  acquire.  To  this  end,  the  surface  is  folded  and 


* “ Sur  la  Déformation  Toulousaine  du  Crâne,’’  ljv  Paul  Broca,  in  “ Bull. 
Soc.  d’Anthrop.,”  2nd  sériés,  vol.  vi.,  1871. 
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contorted,  so  as  to  increase  its  extcnt.  Such  is  the  office  of  tlie 
convolutions,  elongated  and  tortuous  swellings,  separated  "by  sulci 
more  or  less  deep.  It  Avas  long  tliouglit  tliat  their  arrangement 
Avas  inextricable  and  tlie  resnlt  of  mere  cliance.  This  is  an  error  : 
tlie  complexity  is  only  apparent.  Tliey  consist  of  fondamental 
parts,  or  convolutions,  properly  so  called,  Avhose  type  is  constant 
tliroughout  tlie  human  sériés  ; and  of  secondary  parts  or  folds, 
Avhich  exliibit  A'ariations  between  one  individnal  and  anotber, 
similar  to  tbose  whicli  tlie  features  of  tlie  countenance  présent. 
The  brain  of  tlie  fœtus  at  the  beginning  is  smooth.  The  fissures 
appear  first,  then  the  sulci.  At  the  seventh  month  the  convolu- 
tions are  simple  but  formed  ; at  birth  it  is  the  sanie  Avith  the  folds. 
At  a later  period  the  Aidiole  is  completed.  The  convolutions 
become  enlarged  and  more  complex  as  âge  advances,  in  proportion 
to  the  activity  Avhicli  the  organ  exliibits.  A convolution  Avould  i>e 
rectilinear  in  a subject  of  tolerable  intelligence,  as  in  the  patient  of 
Bicêtre,  Avliose  brain  avc  bave  iioav  before  us.  In  another  subject 
of  superior  intelligence  it  Avould  be  tortuous,  double,  and  altered  in 
forra,  by  the  pressure  of  neighbouring  redundant  conArolutions.  The 
sulci  Avould  be  liidden,  and  the  anastomosis  bctAveen  one  convolu- 
tion and  another,  in  a rudimentary  state  in  the  former,  Avhile  in  the 
latter  it  Avould  be  considérable,  and  Avould  cause  a change  in  the 
configuration  of  the  primary  convolution.  This,  Avhicli  is  called 
the  richness  of  the  convolutions — tliat  is  to  say,  then-  development 
in  nurnber  and  tortuosity,  causes  not  only  an  absolute  increase  in 
the  quantity  of  tliese  convolutions,  but  also  a réduction  in  size  of 
eacli  of  them  taken  singly.  Large  and  simple  convolutions  are  thus 
a sign  of  idiotcy,  or  of  Aveak  intellect,  in  any  race.  Small  convolu- 
tions Avith  numerous  foldings  are  a sign  of  large  intellectual  capacity. 

HoAvever,  by  carefully  studying  the  brains  of  monkeys,  of  tlie 
hetus,  of  infants,  and  of  idiots  Avitli  simple  convolutions,  ail  this 
is  explained.  Desmoulins  first  dreAV  attention  to  this  subject.* 
The  imaginative  fancies  of  phrenologists,  and  some  recent  résulté 
in  reference  to  the  localisation  of  the  faculties,  liave  given  it  a 


* “ Anatomie  il u Système  Nerveux,”  by  A.  Desuioulins,  vol.  ii.,  18-5. 
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new  direction.  Xow,  thanks  to  tho  labours  of  (Imtiolet,  Owen, 
Turner,  Ifischoff,  Hroca,  and  Ecker,  it  lins  been  made  clear.  Ail 
tliat  we  must  do  is  to  turn  it  to  account  in  studylng  the  science  of 
comparative  intellectuul  phenomena.* 


Fia.  10.-  Diagnun  <>f  tho  extcmal  surface  of  tho  hniin  : A.  Fissure  of  Sylvius  : D,  f'i.-wuiv- 
of  Rolande  ; Parullel  sulcu*  ; l>,  Interporietal  lulcus  ; E,  Kxtcraal  ]>erpeudieulnr 
fissure. 

1,  First  nntero-postorior  frontal  convolution,  double  ; 2,  Second  frontal  convolution  ; 
3,  Thlrd  frontal  convolution  ; 4.  5,  6,  Convolutions  of  tho  orbital  région  of  the  frontal 
lobe  j. 7,  Aseending  frontal,  or  asconding  antcrior  convolution  ; S,  Aseending  pariétal, 
or  asconding  postorior  convolution;  9.  Superior  pariétal  convolution-,  10,  Inferior 
pariétal  cohvolution,  or  curved  fold  ; 11. 12,  First  and  second  tempoTo-sphenoidal  con- 
volutions  : 15,  Third  temporo-sphonoidal  convolution  in  continuation  with  the  third 
tomporo-sphenoidal  of  the  internai  surface  ; 14,  Tho  three  »lor of  the  occipital 
lobe  ; o and  h,  First  and  second  p/U  i fc  pa.«*r ge,  uniting  the  two  pariétal  convolutions 
with  the  occipital  lobe  : candd,  Third  and  fourth  p/U  île  uniting  the  last 

two  tomporo-sphenoidal  convolutions  with  the  occipital  lobe  ; e,  Gvrus,  belonging  to 
the  third  transverse  frontal  convolution. 

The  external  or  convex  surface  of  the  brain  (Figs.  16  an<bl8)r 
looked  at  in  profile,  is  that  from  which  we  shall  commence  our 
description  of  tho  convolutions.  A Ve  shall  consider  first  the  fissure 

* “ Sur  la  Structure  des  Circouvolutions.”  See  Becherches  sur  la 
Structure  de  lu  Couche  Corticale  des  Circonvolutions,”  bv  M.  Baillarger,  in 
“ Mém.  Acad,  de  Médecine,”  1840,  vol.  viii.,  and  the  article  “ Cerveau,”  in  the 
“ Dictionnaire  Eucycl.  des  Sciences  Médicales.” 
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°f  'Sylvius  tliat  is  to  say,  its  base,  and  tlie  parts  bclow  and  above. 
I lie  base  only  deserves  mention  as  regards  the  point  of  tlie  V. 
j>)r  separating  tlie  two  lips  at  tliis  point  we  diseover  a well-marked 
tubercle,  called  insula  of  Iteil,  and  also  central  lobule,  because  it  is 
situated  in  tlie  exact  line  of  tlie  cérébral  peduncles  ; it  is  occupied 
by  five  or  six  sliallow  folds,  wbicli  radiate  froni  its  inferior  angle. 
I lie  région  below,  or  teinporo-splienoidal  lobe,  forms  a large  mass, 
obliquely  directed  from  below  upwards,  and  froni  behind  forwards, 
and  is  traversed  in  tlie  saine  way  by  a sulcus,  wldcb  is  parallel  to 
tlie  fissure  of  Sylvius,  and  wbicli  on  tliat  account  is  called  tlie 
parallel  suleus  (C).  Froni  its  posterior  extremity  a small  cul-de-sac 
liasses  to  tlie  centre  of  tlie  pariétal  lobe,  and  sometimes  a prolonga- 
tion towards  tlie  occipital  lobe.  A second  sulcus  is  observed  below, 
but  of  mucli  less  importance.  The  intermediate  enlargements  are 
termed  tlie  first,  second,  and  third  temporo-splienoidal  convolutions 
(11,  12,  13),  tlie  third  or  inferior  appertaining  also  to  the  inferior 
surface  of  tlie  brain. 

The  région  above  includes  both  the  frontal  and  the  pariétal 
lobes,  seperated  by  the  fissure  of  Bolando,  whose  two  lips  form  two 
of  the  most  distinct  convolutions  of  the  whole  System  of  tlie 
external  surface.  ITaving  the  sanie  direction  as  tlie  sulcus  which 
séparâtes  them,  one  belongs  to  the  frontal  lobe  and  takes  the  naine 
of  anterior  ascending  convolution  (7),  the  other  to  the  pariétal  lobe, 
and  is  called  the  posterior  ascending  convolution  (8). 

The  frontal  lobe,  so  important  in  Man,  silice  it  is.in  it  tliat 
lus  highest  faculties  résidé,  consists  of  three  régions  : one,  which 
we  sliall  iind  on  the  external  surface  ; a second,  which  is  seen 
on  the  inferior  ; and  a third,  the  most  important  of  ail.  The 
second  rests  upon  tlie  roof  of  the  orbit,  and  comprises  three  or  four 
small  convolutions  of  but  little  interest  : one  bound  up  between 
the  sulcus  of  the  olfactory  nerve  and  the  internai  border  of  the 
hemisphere,  and  which  forms  the  termination  of  the  first  frontal 
convolution;  the  other  two  being  in  continuation,  in  the  sanie 
way,  with  the  two  frontals  ou  the  external  surface. 

The  frontal  région  proper  of  the  anterior  lobe  comprises  four 
convolutions  : an  anterior  or  frontal  ascending,  alrendy  mentioned, 
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ami  three  longitudinal  ami  paraücl,  superposed  in  three  storeys. 
The  first,  or  superior  frontal  convolution,  arises  by  one,  ami  some- 
timcs  by  two  roots  from  tlu*  superior  extremity  of  tlu*  aseending, 
hecomes  double,  skirts  tlu*  superior  border  of  tlu*  hémisphère,  and 
is  lost  in  tbe  orbital  région.  The  second,  or  niiddle  frontal  con- 
volution, arises  also  behind,  byone  root,  and  bifurcates  occasionally 
to  <dve  an  anastomosis  to  two  adjoining  frontal  convolutioiis.  The 
posterior  part  of  tlio  sulcus,  which  separutes  it  front  tbe  tliird,  cor- 
responds, accord ing  t« » M.  lïroea,  to  tlu*  curvcd  temporal  line  of  tbe 
pariétal.  Tlu*  tliird,  <>r  inferior  frontal  convolution,  commences  iu 
tbe  niost  sloping  portion  «>f  tbe  aseemling  frontal,  forms  a large 
gyrus  rouml  tbe  simili  b ranch  *>f  tbe  tissun*  «>f  Sylvius,  and  loses 
itself  in  front. 

M.  J Iroca’s  vay  of  looking  at  it  is  soinewhat  different.  Ile 
nierely  brings  in  tlu*  aseemling  frontal  convolution  to  a>sist  iu  tbe 
description.  Aecording  to  bim  tliere  are  only  tliree  frontal  eonvo- 
lutions,  ail  antero-postorior  and  parallel,  including,  at  tbe  baek,  tbe 
portion  of  tbe  aseemling  convolution  wlicre  eacli  takes  ils  origin, 
which  niust  not  lu*  forgotten  when  diseussing  tbe  localisation  of  tbe 
faculty  of  language.  \\b*  knmv  indeed  that  tliere  is  a]>basia — tliat 
is  to  say,  loss  of  speech  ; or  apbeinia — tliat  is  t<*  say,  loss  of  speech 
vvith  presei'vation  of  tbe  intellect,  whenever  an  ncute  lésion  oecurs 
at  tlu*  posterior  part  of  tbe  tliird  frontal  convolution  of  Hroea  u heu 
this  lésion  is  on  tlu*  left  side.  Tbe  faculty  of  language  bas  it  s seat 
on  botli  sides,  but  it  is  put  in  exercise  from  this  side  in  tbe  greater 
number  of  cases,  lts  surface  bas  a vertical  extent  of  about  four 
centimètres,  and  an  antenvposterior  of  from  two  to  tliree  and  a lialf. 
Its  form  is  tliat  of  a quadrilatéral,  bounded  in  front  by  tbe  small 
brandi  of  tbe  fissure  of  Sylvius,  and  behind  by  tbe  base  of  tlu* 
fissure  of  lîolando.  Its  centre  corresponds,  on  tbe  external  part  of 
the  skull,  vit  b a point  situated  about  one  centimètre  and  a balf 
behind  the  coronal  suture,  and  three  centimètres  above  tbe  pterion.* 

* " Sur  le  Siège  de  la  Faculté  du  Lnngnge  Articulé,”  by  P.  Broca,  m 
“ Bull.  Soc.  d’Anthrop.,  ’ Paris,  18(51  ; and  “ Sur  la  Topographie  Cérébrale, 
ou  sur  les  Rapports  Anatomiques  du  Crâne  et  du  Cerveau,”  bv  the  sanie,  in 
“ Revue  d’Anthrop.,”  vol.  v.,  1876. 
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'J  lie  next,  or  pariétal  lobe,  included  botween  the  border  of  tbe 
liernispliere  above,  tbe  fissure  of  Sylvius,  and  the  temporo-sphenoidal 
lobe  below,  and  tbe  perpendicular  fissure  beliind,  is  fornied  1 >y  tbree 
convolutions.  The  first,  or  posterior,  ascending,  lias  been  described. 
The  second,  or  supsrior  pariétal  convolution  (9),  commences  by  one 
or  two  roots  towards  the  middle  and  superior  portion  of  tbe  posterior 
ascending,  deseribes  a number  of  vertical  flexures  which  reach  to 
the  superior  border  of  the  hemisphere,  and  form  a small  lobule, 
which  is  very  easily  recognised.  The  third  is  below,  and  is  sepa- 
rated  frorn  it  by  a transverse  sulcus,  called  the  interparietal 
sulcus  (D)  ; it  arises  at  the  inferior  part  of  the  posterior  ascending, 
in  the  angle  which  it  makes  with  the  fissure  of  Sylvius,  turns 
round  the  end  of  this  and  ends  in  a group  of  vertical  flexures, 
which  anastomose,  sometimes  with  the  first,  sometimes  with  the 
second  temporo-sphenoidal  convolution,  and  sometimes  with  both.» 
This  is  the  inferior  pariétal  convolution,  or  curved  fold  of 
G-ratiolet  (10),  so  called.  becausc  tlie  fold  embraces  in  a simple  or 
eomplex  gyrus,  not  only  the  termination  of  the  fissure  of  Sylvius, 
but  also  that  of  the  parallel  sulcus.  Another  arrangement  is  found. 
The  termination  of  this  parallel  sulcus  is  bifurcated,  and  its  posterior 
brandi  reaclies  the  external  perpendicular  fissure,  which  it  leaps 
over  to  become  one  of  the  transverse  sulci  of  the  occipital  lobe. 
Tn  this  case,  the  gyrus  which  the  curved  fold  forms  is  persistent  ; 
but  it  goes  to  form  wliat  we  shall  presently  call  the  second 
transition  convolution,  without  anastomosing  with  the  second 
temporo-sphenoidal  convolution.  M.  Gratiolet  lias  described  on  the 
side  of  the  inferior  pariétal  convolution,  a superior  marginal  fold, 
and  an  inferior  marginal  fold,  which  are  merely  the  folds  bordering 
the  cxtremity  of  the  fissure  of  Sylvius.  The  former,  indeed,  is  the 
part  of  tbe  inferior  pariétal  convolution,  which  extends  from  its 
jonction  with  the  posterior  ascending  convolution,  to  the  end  of  the 
fissure,  and  the  latter  is  tlie  continuation  of  the  first  temporo- 
sphenoidal  convolution.  The  increased  size  of  the  flexures  is  of 
little  importance,  inasmucli  as  they  constantly  vary. 

The  occipital  lobe,  the  smallest  of  ail,  is  formed  of  three  storcys, 
wliicb  are  bounded  by  two  antero-posterior  sulci.  The  external 
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perpendicular  fissure  séparâtes  it  from  the  pariétal  lobe,  and  from 
the  teniporo-sphenoidal  lobe  ; a fissure  somewhat  difticult  to  trace 
ont  in  Man,  because  it  is  partly  fillod  up,  or  hidden  by  four  folds  of 
communication  witli  the  adjoining  lobes,  whosu  study  affords 
considérable  interest  mider  the  naine  of  pli*  <l>  pmwiga,  or  transition 
convolutions  (a,  b,  r,  and  il),  'l'hc  iirst,  or  superior,  of  Gratiolet, 
cornes  from  the  superior  pariétal  convolution  ; the  second,  or  in- 
ferior,  from  the  inferior  pariétal  ; the  third,  lowe-r  down,  froiu  the 
second  teniporo-sphenoidal  convolution;  and  the  fourth,  concealed 
at  the  inferior  border  of  the  lira  in  by  the  third  teniporo-sphenoidal 
convolution. 

AVo  shall  say  but  littlc  as  to  the  internai  surface  of  the  hémi- 
sphère, which  is  in  apposition  with  the  faix  cerebri  on  the  médian 
line  (Fig.  17).  AVhen  we  lianlon  ami  dry  a bruin  by  M.  lîroea’s 
process  (nitric  acid),*  the  organ  shrinks  more  in  the  transverse 
•direction,  and  that  which  formed  the  concave  part  of  the  interior 
surface  behiud,  appears,  wlien  looking  at  it  sideways,  to  form  part 
of  the  internai  surface.  A\'e  shall  study  in  this  way  the  two 
surfaces  United. 

In  the  centre  is  seen  the  corpus  ciülosum,  an  elongated  vnult 
which  covers  in  the  vent  rit -les,  and  is  termina ted  in  front  by  a 
swelling  called  genou  (knee),  the  most  slanting  point  of  which  is 
the  bac  (beak),  and  behind  by  another  swelling  called  the  bourrebt 
(cushion).  Towards  its  exterior  extremitv  is  thon  seen  a slit 
rendored  gaping  by  the  préparation,  which  is  the  internai  perpen- 
dicular tissure  already  described.  On ‘this  surface  is  a triangular 
lobule,  forming  a portion  of  the  occipital  lobe,  looking  from  this 
side,  and  which  bounds  the  sulcus  of  the  hippocampi  below.  .Vil 
the  portion  situated  beneatli,  and  to  the  loft  of  this  sulcus  in  the 
figure,  is  the  internai  surface  (at  the  lower  part)  of  the  teniporo- 
sphenoidal  lobe.  -V  primary  and  woll-defined  transverse  sulcus, 
and  a sranller  faint  one  which  is  parallel  to  it,  divide  this  région 
into  three  convolutions  (G,  7,  and  b)  ; the  superior  bending  round 

* “Procédé  pour  la  Momification  des  Ccrvcacx,’’  by  M.  Paul  Ercca.  in 
■“  Bull.  Soc.  d’Autlu-op.,”  vol.  i.,  1SG5. 
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in  a gyrus  at  its  anterior  extremity,  to  fonn  tlie  outline  of  the 
circunipeduncular  fissure,  and  the  inferior  forming  one  ivith  tlio 
tliird  temporo-sphenoidal  on  tlio  external  surface. 


Fig.  17.  — Diagrum  of  tlio  internai  surface  of  the  brain.  a,  Genou  of  tbe  corpus  eallosum  ; 
b.  Bourrelet  of  the  corpus  eallosum  ; c,  The  crura  cerebri  eut  itcross  ; A.  Fronto-pnrietal 
fissure  ; B,  Internai  perpendicular  fissure  ; S,  Fissure  of  Sylvius  : H,  Suions  of  the 
liippocampi  ; 1,  2,  and  3,  Internai  frontal  couvolutions  ; 1,  Portion  in  continuation 
with  the  first  frontal  of  the  external  surface  ; 3,  Its  oval  lobule  ; 4,  Quadrilatéral,  or 
internai  pariétal  lobule  ; 5,  Triangular,  or  internai  occipital  lobule;  6 and  7,  First 
and  second  internai  temporo-sphenoidal  couvolutions  ; S,  Third  internai  temporo- 
sphenoidal  convolution  in  continuation  with  the  third  on  the  external  surface  ; 9, 
Couvolution  of  the  corpus  eallosum,  or  liom. 

In  front  of  the  triangular  lobule  is  a well-marked  rpuidrangular 
lobule  (Foville),  winch  is  simply  the  internai  side  of  the  superior 
pariétal  lobe,  lengthencd  out  below  as  far  as  the  corpus  eallosum, 
and  bounded  beliind  by  the  perpendicular  fissure,  and  in  front  by 
a small  oval  lobule  (Pozzi) — winch  we  may  leave  for  the  présent — 
wliic.li  is  situated  in  front  of  the  quadrangular  lobule,  close  to  the 
superior.  border  of  the  hemisphere.  ïhis  lobule  is  formed  by  the 
j uuction,  looking  front  the  internai  surface,  of  the  two  anterior  and 
posterior  ascending  convolutions  of  its  extern, d suiface. 

The.  remainmg  portion  of  the  internai  surface  is  divided  into  two 
parts,  the  one  superior  and  anterior,  wliich  forms  part  of  the  frontal 
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lobe;  the  otlier  inferior,  and  resting  on  the  corpus  callosum  to 
winch  we  must  consider  it  as  attached.  A fissure,  however,  «livides 
them,  wliich  is  callcd  festonnée,  or  calloso-marginal,  in  its  anterior 
four-fifths,  and  fronto-parietal  towards  its  termination.  It  com- 
niences  below  the  beak  of  the  corpus  callosum,  turns  round  its  lcnee, 
liasses  horizontally  behind,  and,  separating  the  oval  from  tlie  quad- 
rilatéral lobule,  reaches  obliquely  the  superior  border  of  the  hemi- 
spliere.  A single  convolution,  called  the  convolution  of  the  corpus 
callosum,  is  concentric  to  it,  and  continues  to  follow  this  organ,  to 
form  the  base  of  the  quadrilatéral  lobule,  and  to  anastomose  witli  the 
ftrst  internai  temporo-sphenoidal  convolution.  Another  convolution, 
called  the  internai  frontal,  is  eccentric  to  it,  and  lias  the  form  of  an 
italic  S.  Its  anterior  gyrus  is  separated  from  the  knee  of  the  corpus 
callosum  by  the  convolution  and  the  fissure  just  mentioned,  and  its 
posterior  gyrus  forms  the  oval  lobule.  In  the  greater  part  of  its 
length  it  is  divided  by  an  interrupted  sulcus  into  two  storeys,  of 
wliich  the  first  is  in  direct  continuation  with  the  first  frontal 
convolution  on  the  extorual  surface.  The  number  and  distribution 
of  the  primary  convolutions  may  be  sununed  up  as  follows  : 


ExtERNAL  Sl'RFACE. 

( Orbital  région  . 3 convolutions  in  form  of  a star. 
Frontal  lobe  s FronU1  j 1 aacending  convolution. 

! 3 antero-posterior  convolutions. 

( 1 ascending  convolution. 

Pariétal  lobe  < i i 

) 2 convolutions  ■ supenor. 

v ( 1 inferior. 

Occipital  lobe  3 antero-posterior  convolutions. 

Temporo-sphe- 
noidal lobe  . 3 parallel  convolutions. 


IXTERXAL  Sl’RFACE. 


Frontal  lobe  

Pariétal  lobe  

Temporo-occipito-sphenoidal  lobe 

Lobe  of  the  corpus  callosum  ... 


1 convolution. 

1 quadrilatéral  lobule. 

\ 1 triangular  lobule. 

( 3 parallel  convolutions. 
1 convolution. 


One  point  in  reference  to  the  convolutions  upon  which  il.  Broca 
lays  stress,  is  their  Avant  of  symmetry  on  both  sides  in  the  best 
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solected  individuals.  Simple  convolutions,  developed  uninter- 
ruptedly,  and  alike  in  botl  1 liemispheres,  are  characteristic  of 
inferiority  in  Man,  aâ  well  as  throughout  the  mammalian  sériés. 
Bichat  tlien  was  wrong  when,  influenced  by  a statement  of 
Tiedemann,  lie  attributed  intellectual  aberrations  to  tlie  asymmetry 
of  tlie  brain;  bis  own  antopsy  proved  tlie  contrary.  * 

The  différence  between  the  encephalon  of  mammalia  and  that  of 
Man  is  in  the  relative  volume  of  the  principal  parts,  in  certain 
internai  structural  arrangements,  in  the  absence  or  in  the  number  of 
the  convolutions,  and  in  the  weight  of  the  organ. 

On  viewing  the  whole  encephalic  System  on  its  superior  surface, 
avc  notice  that  the  liemispheres  in  the  marsupialia  and  monotremata 
exhibit  in  front  certain  swellings  called  olfactory  bulbs,  Avhich,  in 
the  majority  of  mammalia,  hâve  the  importance  of  lobes,  and  behind 
the  greater  portion  of  the  tubereula  quadrigemina,  or  optic  lobes, 
and  the  cerebellum.  In  other  animais,  as  the  ant-eater,  the  rat,  the 
hare,  and  the  bat,  the  optic  lobes  cease  to  be  visible,  but  the 
olfactory  lobes  and  the  cerebellum  are  more  exposed  to  view.  In 
others,  and  as  far  as  monkeys  exclusively,  the  former  are  concealed, 
Avhile  a more  or  less  considérable  portion  of  the  cerebellum  is 
visible.  In  lemurians,  the  cerebellum  sliglitly  projects  beyond  the 
liemispheres  ; in  pithecians  and  eebians  it  is  more  generally  on  a 
level  with  them.  In  the  anthropoid  apes  and  in  Man,  not  only  is 
it  out  of  siglit,  but  the  hemispheres  in  their  turn  more  or  less  pass 
beyond  it. 

* On  the  snbject  of  the  convolutions,  see  “ Traité  de  l’Anatomie  Physiolo- 
gique et  Pathologique  du  Système  Nerveux  Cérébro-Spinal,”  by  Foville,  lst 
part,  Paris,  1844  ; “ Mémoire  sur  les  Plis  du  Cerveau,”  by  M.  Bischofï,  in 
“ Bull.  Soc.  d’Anthrop.,”  2nd  sériés,  vol.  iv.,  1869  ; “ Mémoire  sur  les  Plis 
Cérébraux  de  l’Homme  et  des  Primates,”  by  Gratiolet,  Paris,  1855,  a memoir 
already  mentioned  in  “ Les  Primates,”  by  M.  Broca,  1869  ; “ The  Convolution 
of  the  Human  Cerebrum  topographically  considered,”  by  Turner,  Paris, 
1866;  “Zur  Entwicklungsgeschichte  der  Fürchen  und  Windungen  der 
Grosshirn-Hemispharen  in  Fotus  der  Menschen,”  by  Ecker,  in  “ Archiv  fur 
Antbrop.,”  1868;  “Études  sur  les  Circonvolutions  chez  l’Homme  et  lc3 
Singos,”  by  J.  Gromier,  Paris,  1874;  Articlo  “Circonvolutions,”  in  “Dict. 
Encycl.  des  Sciences  Médicales,”  by  S.  Pozzi,  lst  sériés,  vol.  xvii.,  18 to- 
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The  hrain  is  modified  also  as  to  forin.  In  Man  it  is  more  or 
less  elongated  as  a whole,  and  ovoid  at  its  anterior  extremity  ; its 
frontal  région  is  contracted  occasionallv,  as  thougli  squeezed  together, 
globular,  and  acquires  its  maximum  of  fulness.  The  last  traces  of 
this  contraction  are  seen  in  front,  at  the  point  of  tlie  internai 
anterior  and  inferior  angle  of  each  hémisphère.  It  is  more  or  less 
strongly  marked  in  pithecians,  less  so  in  the  anthropoid  apes,  and 
commonly  not  at  ail  in  Man. 

In  these  two  relations,  the  anthropoids  more  nearly  approach  to 
Man  than  to  the  other  monkeys. 

As  regards  internai  structure,  the  tirst  différence  is  the  absence 
of  the  corpus  eallosum  in  the  mareupialia  and  the  monotreiuata, 
as  well  as  in  the  classes  of  verte  bru  ta  below,  whilst  it  exists  in  ail 
the  other  mammalia.  The  aqueduct  of  Sylvius,  a simple  canal 
perforating  the  corpora-quadrigemina  in  Man  and  the  majority  of 
the  mammalia,  is  a cavity,  or  rather  a supplementary  ventriclo 
in  the  kangaroo.  The  anterior  and  middle  comua  of  the  latéral 
ventrioles  exist  in  ail  tho  mammalia;  the  posterior  or  occipital 
cornu  is  peculiar  to  Man,  to  the  nionkey,  the  aeal,  and  the  porpoiso. 
Prof  essor  Owen  thought  that  the  absence  in  anthro(>oids  of  this 
cornu,  of  the  hippocampus  minor  belonging  to  it,  and  of  tho 
occipital  lobe  in  winch  it  is  hollowed,  constituted  a ilistinct  cha- 
racteristic  sepnrating  the  ape  from  Man.  On  more  eareful  examina- 
tion, however,  he  altered  his  opinion.  Man  and  the  anthropoid  apc 
in  this  respect  are  alike. 

A eharacteristic  of  Man  has  also  been  sought  for  in  the  pré- 
sence of  the  mammillary  tubercles,  little  round  bodies  situated  at 
the  base  of  the  brain,  and  whose  use  is  unknown.  Vain  hope  ! 

The  chimpanzee,  the  orang,  the  gibbon,  and  the  mône  possess 
theni. 


Ihe  convolutions  are  Avant  ing  in  fishes,  reptües,  and  birds.  They 
an  absent  in  a considérable  number  of  mammalia,  are  tolerablv 
( ia  c oped  in  othei-s,  and  very  much  so  in  many,  as  the  porpoise 
am  the  éléphant.  Mr.  Owen  has  proposed  to  make  them  tho  basis 
of  a fourfold  classification:  (1)  Lyencephala,  having  the  brain 
smooth  and  the  optic  lobes  exposed  ; (2)  Lissencephala,  having  the 
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brain  smootli,  lait  with  the  optic  lobes  concealed  ; (3)  Gyren- 
cepliala,  with  but  few  convolutions  ; and  (4)  Archencephala,  in 
which  Man  alone  is  placed.  But  the  other  features  of  the  organisa- 
tion do  not  move  in  parallelism  with  these  charaoteristics,  and  the 
fourth  class  is  only  liypothetical.* 

Erasistratus  of  old  wrote  that  the  convolutions  are  more  numerous 
in  Man,  because  he  is  suprême  as  the  possessor  of  a mind  and 
reasoning  power.  A.  Desmoulins,  in  1825,  maintained  that  the 
number  and  perfection  of  the  intellectual  faculties  in  species  as  in 
individuels,  are  in  proportion  to  the  extent  of  surface  of  the  hemi- 
spheres,  and  that  this  is  in  direct  ratio  to  the  number  and  depth  of 
the  convolutions.  M.  Dareste  started  another  proposition . that  the 
convolutions  were  developed  in  a direct  ratio  to  the  stature,  and  that 
the  smaller  species  most  frequently  hâve  the  brain  smooth.  Gratiolet 
took  upon  himself  to  réfuté  him.  Man,  and  then  the  orang,  the 
chimpanzee,  the  seal,  the  bear,  the  dog,  the  éléphant,  hâve  the  most 
complex  convolutions  ; whüst  in  the  insectivora,  the  rodents,  and 
the  marsupials,  generally  less  intelligent,  they  are  scarcely  visible. 
ETeither  the  stature  nor  the  volume  of  the  body  bas  anything  to  do 
with  the  question  ; the  smallest  dog  lias  more  convolutions  than  the 
most  gigantic  kangaroo,  the  seal  more  than  the  ox.  There  are 
exceptions,  but  these  are  easily  explained.  The  increased  amount 
of  the  gray  cortical  substance  of  the  hemispheres  is  what  we  must 
look  for  as  évidence  of  a larger  amount  of  activity.  We  must  look 
for  (1)  The  increase  of  the  cérébral  mass,  and  consequently,  cæteris 
partons,  of  its  surface  ; (2)  The  increase  of  the  number  of  folds  and 
windrngs,  which  allow  of  a much  greater  proportion  of  the  gray 
substance  being  deposited  in  a given  space  ; (3)  The  increase  of 
the  latter  in  thickness,  and  its  improvement  in  quality.  Unless 
we  talce  account  of  ail  these  éléments  we  must  not  be  surprised  if 
there  are  exceptions,  but  the  general  fact  remains— the  amount  of 
intelligence  in  mammalia  is  in  proportion  to  the  development  of 
the  convolutions. 

The  considération  of  the  monkey  tribe  wül  now  engage  our 

* “Tho  Anatomy  of  Veriebrates,”  vol.  iii.,  “Mammals,”  by  R.  Owen. 
London,  18Gb. 
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attention.  From  tlie  ouistiti,  the  lowest  of  tlie  cebians,  which  has 
tlie  brain  smootli  and  only  a trace  of  the  tissure  of  Sylviua,  to  Man, 
every  variety  is  to  be  met  with.  In  the  sagouins,  sonie  convolu- 
tions  are  visible.  Their  number  increases  rapitlly  in  the  highest 
cebians  and  tlie  pithecians.  In  anthropoids,  suddenly  and  almost 
without  transition,  they  hâve  a similar  appearance  to  tliose  of  Man. 
Ail  the  principal  convolutions  are  there,  the  type  is  the  saine,  the 
différence  is  only  in  parts  of  a subordinate  character,  and  in  the  dc- 
gree  of  convolutions,  which  varies  also  in  Mail  and  is  peculiar  to  him. 


JT 


Fia.  18. — Brain  of  pithecian— thogiijnon  or  cercopithccus—neen  on  Un  cxtemal  Burfaco. 
F,  Frontal  lobo  ; T,  Temporo-sphenoidal  lobo  : O.  Occipital  lobe  ; S,  Fissure  of 
Sylviua  ; R,  Fissure  of  Kolando  ; V,  Kxtcnml  perpendicul&r  fissure  A A,  Ascending 
frontal  convolution  ; a*,  «3,  n*t  First,  second,  and  third  antero-p<*sterior  frontal 
convolutions  ; B,  B,  Aseeuding  pariétal  convolution,  giving  origin  behind  to  the 
superior  pariétal  and  tho  inferior  pariétal  or  curvcd  fuld,  tho  lattcr  turning  round 
the  fissure  of  Sylvius  and  the  parallel  sulcus,  as  in  Fig.  16  ; ci  and  c*,  First  and 
second  exterual  temporo-sphenoidal  convolutions,  scparated  by  the  parallel  sulcus. 


“ Between  the  smooth  brain  of  ouistitis  and  the  marvellously 
complicated  brain  of  cliimpauzees  and  orangs  there  is  a gap,”  says 
!M.  Broca,  “while  there  are  but  faint  shadows  of  différence 
between  the  latter  and  that  of  Man;”  and  further  : “ The  enonnous 

and  complex  mass  of  convolutions  in  Man is  composed 

of  the  same  fundaniental  folds,  United  by  the  same  connections,  and 
separated  by  the  same  siüci.  These  primary  convolutions,  these 
essential  parts,  common  and  only  common  to  ail  human  brains,  are 
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found  Avithout  exception  in  tlie  brains  of  tlie  orang  and  the  chim- 
panzee.”  Tlmt  of  the  gorilla  is  but  little  known.* 

A few  words  as  to  tlie  changes  winch  are  exhibited  as  far  as 
the  inferior  orders  of  cebians. 

The  orbital  région  of  the  frontal  lobe,  which  is  üat  in  Man,  is 
depressed  in  pithecians  ; the  sulcus  of  the  olfactory  nerve  is  Avant- 
ing  ; the  angle  Avhich  terminâtes  the  third  frontal  convolution 
behind  is  rectilinear,  which  lias  interest  Avith  regard  to  the  faculty 
of  language.  The  fhst  frontal  convolution  is  simple,  as  in  the 
Hottentot  Venus  of  Cuvier,  and  the  idiot  studied  by  Gratiolet, 
Avhile  it  is  double  in  the  orang  and  the  cliimpanzee,  as  in  Man. 
The  inferior  pariétal  convolution  should  rather  be  called  the  cmwêd 
fold,  as  it  commences  more  in  front  and  more  distinctly  curves 
round  the  terminations  of  the  fissure  of  Sylvius  and  the  parallel 
sulcus.  The  superior  pariétal  convolution  is  very  much  reduced, 
particularly  in  the  cynocephali.  In  the  cliimpanzee  it  forms  a 
lobule  as  important  as  in  Man.  The  external  part  of  the  perpen- 
dicular  fissure  is  more  open  and  more  visible  by  the  absence  or  tlie 
greater  depth  of  the  plis  de  passage  of  this  région.  It  follows  that 
the  occipital  lobe  throAvs  up  above  it  at  its  upper  part  an  oper- 
culuni,  AAdiose  amount  of  projection  is  less  characteristic  of 
inferiority.  The  central  lobule,  very  smooth  in  Man,  slightlv  so 
in  the  orang  and  cliimpanzee,  is  smooth  in  the  majority  of  pithe- 
cians and  cebians,  and  is  wanting  in  lemurs,  as  also  in  the  other 
mammalia. 

The  occipital  lobe  deserves  especial  notice.  Its  volume  is 
generally  in  an  inverse  ratio  to  the  nuniber  of  the  sulci  and  convo- 
lutions.  Almost  entirely  smooth  in  cynocephali,  its  uniform  sur- 
face contrasts  so  strongly  Avith  tlie  rest  of  the  cérébral  surface  in 
the  macacque  and  the  guenon,  that  Gratiolet  compared  it  to  a cap 
covering  the  posterior  extremity  of  the  brain.  llie  contrast  is  less 
in  some  semnopitheci  \ sonie  gashes  are  seen,  Avhich  are  AArell  maiked 
in  the  gibbon,  and  become  in  the  cliimpanzees  and  the  orang  very 
nearly  as  complex  as  in  Man. 


* Mcmoir  already  quotcd,  “ Sur  les  Primates. 
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(Jwen  discovered  a cérébral  characteristic  of  Man  in  the  structure 
of  his  occipital  lobe;  Gratiolet,  in  his  second  pli  de  passage,  from 
the  pariétal  to  tlie  occipital  lobe. 

[t  is  not  a question  of  two  inferior  plis  de  passage,  they  ahvays 
exist.  Thinner  in  gibbons  and  pithecians,  they  are  thick  in  Man  and 
the  great  anthropoid  apes,  andentirely  iill  up  the  inferior  (or  external) 
portion  of  the  external  perpendicular  tissure.  It  is  otlienvise  as 
regards  the  two  superior  plis  de  jxissage.  l’hey  arc  supcrticial,  deep, 
or  altogether  wanting,  acconling  to  four  types.  (1)  In  Man  and  the 
ateles — the  highest  in  the  order  of  cebians — they  are  both  su]ierticinl, 
hence  the  difficulty  tliat  students  hâve  in  discovering  the  external 
perpendicular  tissure  which  they  traverse.  (2)  Ihe  iirst  is  suprr- 
ficial  and  the  second  deep  in  the  orang.  the  gibbon,  and  the  seuino- 
pitheci.  (3)  Tlie  first  is  wanting  ami  the  second  is  deep  in  the 
cliimpnnzec,  the  macaque,  and  the  cynocephalus  (the  goriUa  lias  not 
boen  studied  in  this  respect).  (4)  Roth  an-  deep  in  the  guenons. 
The  tliree  anthropoid  apes  which  lmve  lieen  studied  differ,  thon, 
from  Man,  in  tliat  the  second  fold  is  deep.  Thero  is  sonie  doubt  as 
to  the  tiret  fold  being  absent  in  the  chimpan/ee  : it  uns  présent  in 
the  subjects  studied  by  Kolleston,  Marshall,  and  Turner.  Notably, 
in  two,  the  tiret  fold  was  présent  on  one  side  and  not  on  the  other; 
while,  by  way  of  compensation,  the  second  was  deep  on  one  side 
but  supcrticial  ou  the  other:  acconling  to  M.  Rroca  it  should 
ahvays  exist  on  one  side  or  tlie  other.  Moreover,  in  Man,  even  in 
individuals  of  sound  mind,  one  of  the  superior  pli*  de  passage  may 
be  deep  on  one  side  or  wanting,  and  the  other  at  the  saine  time  be 
feebly  developed.  Does  not  ail  this  prove  that  these  are  only 
changes  or  gradations  of  development  from  the  healthv  man  to  the 
authropoids,  the  cebians,  and  tlie  pithecians  1 [Relative  to  antliro- 
poids  Ave  can  only  corne  to  one  conclusion,  namely,  that  they  are 
not  more  separated  from  [Man  by  the  character  of  their  plis  de  pas- 
sage than  from  the  monkeys  next  in  order,  and  that  in  this,  as  well 
as  in  everything  relating  to  the  convolutions,  they  are  fourni  to  take 
their  place  with  [Man  at  the  head  of  the  sériés. 

If  the  différences  hitlierto  establislied  in  the  morphology  and 
anatomy  of  the  brain  of  Man,  as  compared  with  that  of  animais,  are 
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not  sucli  as  we  should  bave  desired,  Avhat  we  are  about  to  say  Avitli 
respect  to  its  Aveight  and  mass,  and  what  we  hâve  already  said  on 
the  subject  of  tlie  cranial  capacity,  will  be  sufficient  to  satisfy  the 
warmest  advocates  of  liuman  supremacy. 

The  weiglit  of  the  encephalon  varies  in  the  adult  man  of  Sound 
mind  froni  1,830  grammes,  whicli  was  the  weiglit  of  Cuvier’s 
brain,  to  872,  which  is  that  of  a Bosjeswoman  studied  in  England 
by  Mr.  Marshall  : but  these  are  exceptional  cases.  According  to 
Huschke,  its  mean  weight,  at  the  âge  of  30  or  40  years,  in  the 
white  race,  and  when  the  organ  has  attained  its  full  growtli,  is 
about  1,410  in  men,  and  1,272  in  Avomen.  The  weight  varies, 
moreover,  according  to  height,  sex,  âge,  intelligence,  and  occupa- 
tion. Let  us  rapidly  run  over  the  principal  results  obtained  on 
these  points,  in  order  that  Ave  may  not  hâve  again  to  recur  to 
theni.* 

The  encephalon  is  heavier  in  tall  persons  than  in  short.  In  live 
men  having  a mean  stature  of  1 -74  mètre,  the  brain  Avas  96  grammes 
heavier  than  in  five  other  short  men,  Avhose  mean  stature  Avas  1*63 
mètre.  The  différence  of  Aveight  Avas  6 per  cent.,  and  corresponded 
exactly  Avith  the  différence  of  stature.  The  sanie  residt  has  been 
obtained  in  reference  to  women. 

The  brain  is  ligliter  in  the  woman  than  in  the  man  : the  former 
Aveighing  100,  cœteris  par  Unis,  the  latter  would  weigh  112,  accord- 
ing to  Huschke.  This  différence  is  only  attributable  to  the  fact 
that  usually  she  is  less  in  height.  Parchappe  has  shown  that 
the  height  of  the  Avoman  is  to  that  of  the  man  as  92 -7  to  100; 
Avhiïst  the  Aveight  of  lier  brain  would  be  as  90’9  to  100.  The 
brain,  then,  is  ligliter  in  the  woman,  and  avc  may  add,  that  it  is  so 
at  ail  âges. 

The  tables  constructed  by  Broca,  Avitli  materials  furnished  by 

* “ Sur  lo  Poids  du  Cerveau,”  by  Lolut,  in  “ Journal  des  Conn.  Médico- 
Chirurg.,”  vol.  v.,  Paris,  1837  ; “ Recherches  sur  l’Encéphale,”  by  Parchappe, 
Paris,  1836;  “ üeber  die  Typischen  Verschiedonheiten  der  Wiudungen  der 
Hcniisphiircn  und  über  die  Lchre  vom  Hirngewicht,”  by  Rud.  Wagner, 
Gôttingen,  1860;  “Discussion  sur  lo  Cerveau,”  by  Broca,  Gratiolet, 
Daresto,  &c.,  in  “ Bull.  Soc.  d’Anthrop.,”  vol.  ii.,  1861. 
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Wagner,  of  tlie  weight  of  347  healthy  trains,  prove  that  this  organ 
goes  on  incrcasing  up  to  40  ycars  of  âge,  that  ît  îcmains  stationary 
up  to  50,  and  decreasea  aftenvards.  After  the  âge  of  GO  years  men 
hiid  lost  from  5 to  7 per  cent,  of  maximum  weight,  and  women 
from  4 to  7.  Gratiolet  has  sliown  tliat  the  cranium  of  the  infant 
is  more  elongatcd  at  birth,  tlmt  it  enlarges  subeequently  in  the 
temporal  régions,  and  that  it  goes  on  developing  in  front  : it  ought 
to  be  the  same  ivitli  tlie  brain. 

The  brain  increases,  cieteris  jxtribits,  in  proportion  to  the  vas- 
cular  activity  of  which  it  is  the  seat.  This  is  the  reason  tliat 
the  brain  of  certain  criminals  and  lunatica  is  so  large.  But  of  ail 
the  kinds  of  activity,  that  which  has  référencé  to  the  spécial  design 
of  the  organ  has  the  most  intluenee.  Suc  h is  physiologicnl  activity, 
of  which  intelligence  is  the  resuit.  1 lie  weights  taken  by  Lelut, 
Parchappe,  and  Wagner,  clearly  show  this.  The  lubouring  men 
studied  by  Parchappe  had  the  head  longer  tlmn  lus  “ distinguished 
men.”  So  with  the  interne#  of  the  hospital  of  Kicétre  measured  by 
]\1.  Broca,  relatively  to  the  otlicers  of  the  institution.  The  crânial 
capacity  of  Parisians  from  the  twclfth  to  the  nineteenth  century, 
has  increased  to  such  an  extent  tliat  we  may  be  allowed  to  attribute 
it  to  the  progress  of  civilisation.  The  cranial  capacity  is  greater, 
cattei'is  paribus,  in  the  white  race,  less  generally  in  tlie  negro  races, 
less  still  in  the  lowest  among  theni.  The  bruinsof  idiots,  and  of  the 
insane  in  lunatic  asylums,  are  smaller  and  lighter  tlian  tliose  of  the 
employés  and  ordinary  sick,  or  of  persons  suffering  from  acute  mania. 
The  enormous  weight  of  Cuvier’s  brain  is  in  itself  an  argument.  Xo 
less  remarkable,  though  less  largely  developed,  were  the  brains  of 
Abercrombie,  of  Bruce,  of  Dupuytren,  and  other  eminent  persons, 
as  recorded  by  Wagner.  The  reason  that  the  brain  of  the  woman 
is  lighter  tlian  that  of  the  man  is  that  she  has  less  cérébral  activity 
to  exercise  in  lier  sphere  of  duty.  In  former  times  it  was  relatively 
larger  in  the  department  of  Lozère,  because  there  the  woman  and 
the  man  mutually  shared  tlie  burden  of  their  daily  labour.  The 
truth  is,  that  the  weight  of  the  brain  increases  witli  the  use  which 
we  make  of  that  organ,  with  the  exercise  of  certain  professions  : in 
a word,  with  tlie  degree  of  intelligence.  The  absolute  mean  weight 
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of  tlie  train  at  its  maximum  of  growtli,  in  men,  is,  in  round 
numbers,  about  1,400  grammes,  in  women  about  1,250.  With 
s o me  few  exceptions  it  is  the  heaviest  of  the  mammalian  sériés. 
We  will  give  tlie  figures  farther  on. 

- They  woidd,  however,  be  of  little  value  as  regards  tlie  majority 
of  mammalia  if  ire  did  not  take  account  of  tlie  stature  or  weight 
of  tlie  body.  M.  Sappey  estimâtes  tbe  weight  of  tlie  brain  of 
the  éléphant  to  be  from  1,500  to  1,600  grammes,  and  that  of 
the  dolphin  about  1,800  ; and  tlien  it  would  be  ni  proportion 
to  the  weight  of  the  body  as  1 to  1,500  in  the  former,  and 
1 to  100  in  the  latter  ; while  in  Man  it  is  as  1 to  36,  ac- 
cording  to  Cuvier,  and  1 to  52  according  to  Colin.  This  may 
be  so,  but  we  do  not  think  these  figures  are  to  be  thoroughly 
relied  on  ; for  the  brain  of  a young  Asiatie  éléphant  in  M.  Broca’s 
laboratory  weighed  double,  that  is  to  say,  3,080  grammes  ; the 
greater  reason  why  we  should  take  into  our  calcidation  the  stature 
of  the  animal.  In  the  list  published  by  Cuvier,  the  weight  of  the 
brain  being  1,  that  of  the  body  is  from  48  to  105  in  the  ordinary 
monkeys  ; from  97  to  365  in  the  carnivora  ; from  520  to  800  in 
marsupials  ; from  750  to  800  in  two  oxen.  In  a gibbon,  according 
to  M.  Leuret,*  it  was  48,  and  in  another,  in  M.  Broca’s  laboratory, 
18’7.  Most  fortunately,  we  are  able  to  make  a direct  eomparison 
between  Man  and  the  three  higlier  anthropoids.  If,  on  the  average, 
they  are  a little  less  in  stature,  tliey  are,  on  the  otlier  hand,  stouter, 
so  that  the  body,  taken  as  a whole,  agréés  as  nearly  as  possible. 
The  anthropoid  is  generally  a little  more  bulky,  which,  cætcris 
paribus,  would  necessitate  liis  having  rather  a larger  brain.  It  is 
true  that  we  hâve  not  had  an  opportunity  of  weighing  the  brains 
of  the  great  apes  in  a fresh  state,  but  we  may  estimate  the  weight 
sufficiently  accurately  by  the  eranial  capacity.f  Mr.  Huxley  thinks 
that  the  weight  of  the  brain  of  the  gorilla  may  reacli  567  grammes, 
and  M.  Broca  found  that  the  weight  of  the  one  the  cubic  measure- 

* See  “ Anatomy  of  the  Nervous  System,”  by  Lcurct,  vol.  i.,  1839,  and 
the  table  at  page  124. 

t Mr.  Owen,  however,  weighed  the  fresh  brain  of  a gorilla  : it  was  15 
ounces  = 425-19  grammes. 
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ment  of  whose  cranium  lie  made  with  M.  Alix,  was  540  grammes. 
A\re  ourselves  should  estimate  that  the  menu,  without  référencé  to 
sex,  would  be  below  475  in  the  gorilla,  and  muoh  lower  still  in  the 
orang  and  chimpanzee. 


Proportion *•  of  different  Parts  of  the  Entephalon. 

.\L  Baillarger  lias  attompted  to  estimate  the  absolute  extent  of 
surface  of  the  convolutions  which  is  covered  by  the  gray  substance. 
Hc  fourni  it  to  be  1,700  square  centimètres  in  Man,  and  24  in  the 
rabbit.  M.  Hermann  Wagner  calculated  the  amount  of  superficies 
in  eacli  lobe  relatively  to  the  total  superficies  of  the  hrain.  It  is  to 
be  feared  that  the  resuit  of  these  efforts  lias  n<>t  been  of  mucli  im- 
portance, tliough  tliey  should  be  encouraged.  The  following  are 
the  mean  proportions  obtained  by  M.  Wagner  : 


Mon. 

Orang. 

Frontal  lobo 

43-6'  ... 

368 

Pariotal  lobe 

16-9 

26-1 

Temporal  lobo 

21-8 

19-6 

Occipital  lobo 

177 

18-5 

Total  surface 

îoo-o 

...  1000 

AVe  hâve  more  to  expect  from  the  relation  of  the  cerebellum  to 
the  hémisphères.  The  weiglit  of  the  former  in  the  man  is  about 
179  grammes,  and  iu  the  woman  147  grammes,  according  to  Par- 
chappe,  and  17G  in  Man,  according  to  Lélut  Tliis  weight  being 
expressed  by  1,  that  of  the  hémisphères  would  be  15  5 in  the  man, 
and  13  9 grammes  in  the  woman,  according  toParcliappe,  and  15 '5 
also  in  the  man,  according  to  Lwlut.  It  is  the  sanie  with  animais  : 
in  the  saimiri  it  is  14  ; mène,  8 ; magot,  papion,  and  coïta,  7 ; ouistiti, 
G‘3;  macauco,  4-5  ; gibbon,  4-4  grammes,  among  apes  : and  the 
liedgehog,  12;  liare,  14-3  ; ox,  9;  horse,  7 ; slieep,  5;  mouse,  2, 
among  the  mammalia  ( Leuret ).  It  follows  from  tliis  that  the 
huinan  cerebellum  is  lighter  in  proportion  to  the  weight  of  the 
brain,  and  if  we  put  aside  three  of  the  44  examples  of  Leuret. 
that  Mau  would  be  found  to  hâve  the  advantage  in  tliis  respect,  as 
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well  as  with.  regard  to  the  entire  weight  of  the  enoephalon.  At- 
tempts  hâve  been  made  to  compare  the  weight  of  the  encephalon 
with  that  of  the  spinal  cord  = 1*10,  but  the  comparison  has  not 
been  carried  ont  in  Man.  The  following  figures,  borrowed  from 
*M.  Colin,  baye  been  drawn  up  in  reference  to  tliis  question,  and 
to  those  preceding  as  to  domestic  animais  : 


Weight  of 
the 

encephalon. 

Weight  of  the 
body. 

Encephalon  = 1. 

Weight  of  the 
two  hemispheres. 
Cerebellum  = 1. 

Weight  of  the 
encephalon. 
Spinal  cord  = 1 

15  stallions 

...  633 

633 

6-9 

2-3 

15  mares 

...  598 

583 

7-4 

2^3 

17  dogs 

83 

212 

8-5 

4-7 

5 cats 

28 

106 

6-1 

3-4 

3 oxen 

...  509 

648 

8-2 

2-4 

4 asses 

...  368 

332 

7-2 

2-9 

3 hogs 

...  123 

659 

7-5 

2-3 

One  of  M.  Colin’s  conclusions  deserves  to  be  considered  side  by 
side  with  that  arrived  at  by  M.  Dareste.  He  says  the  smaller 
species  of  animais  hâve  the  brain  more  developed  than  the  larger. 
The  mouse,  for  example,  has,  in  proportion  to  his  body,  more  brain 
than  Man,  and  thirteen  times  more  than  the  horse,  and  eleven 
times  more  than  the  éléphant.  M.  Dareste  infers  that  the  smaller 
species  generally  hâve  the  brain  smooth.  The  two  propositions 
mutually  agréé.  The  convolutions  hâve  less  tendency  to  be 
developed  in  the  smaller  species,  supposing  the  fact  proved  : because 
their  brain  is  larger,  this  was  superfluous.  Thus  the  same  resuit  is 
arrived  at  by  different  methods  of  proceeding. 

Lastly,  Sœmmering  has  conceived  the  idea  of  comparing  the 
brain  with  the  nerves  wliich  proceed  from  it.  The  relative  volume 
of  the  former  would  be  considerably  greater  in  Man  ; the  apes 
would  corne  next.  “ The  largest  horse’s  brain  that  I hâve  weighed,” 
says  he,  “ was  one  pound  and  seven  ounces,  and  the  smallest  man’s, 
two  pounds  five  ounces  and  a quarter,  notwitlrstanding  that  tlie 
nerves  at  the  base  were  ten  times  larger  in  the  former,  although  the 
différence  in  weight  between  the  two  brains  was  at  least  fourteen 
ounces  and  a (plaider.” 
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Measurement  of  the  Brain. 

This  has  not  yet  been  practised  to  any  extent  except  on  animais. 
Sœmmering  and  Ebel  hâve  compared  the  width  of  the  medulla 
oblongata,  at  its  union  with  the  protuberantia  annularis,  with  the 
maximum  width  of  the  brain.  Leuret  bas  taken  the  relative 
dimensions  and  situation  of  the  corpus  callosum  and  the  cerebeUum. 
Cuvier  has  given  the  width,  the  height,  and  the  maximum  length 
of  the  brain  in  38  mammals.  Leuret  applied  himself  to  the  width 
in  relation  to  the  length,  taking  his  moasurements,  not  on  the 
brain,  but  on  the  interior  of  the  cranial  cavity.  AVe  can  speak 
highly  of  this  method,  wlien  we  employ  the  spécial  instruments 
invonted  by  AI.  llroca,  which  allow  of  ail  the  details  being  ineasun  d 
without  injuring  the  skull  by  making  a section.  In  a first  group, 
including  the  kangaroo,  the  guinea-pig,  and  the  beaver,  the  two 
diameters  are  equal  ; in  a second,  consisting  of  tlie  majority  of 
the  rodents,  tlie  éléphant,  the  porpoise,  and  the  whale,  the  trans- 
verse diameter  is  greater  thau  the  antero-posterior  j in  a tlurd, 
cmbracing  the  monkey  tribe,  the  carnivoro,  the  solipeds,  and  the 
iiuninants,  the  antero-posterior  diameter  is  the  longer,  as  in  Mau. 

The  relation  of  these  two  diameters,  the  transverso  and  the 
antero-posterior,  is  worthy,  in  our  opinion,  to  hâve  a place  assigned 
to  it  in  Zoological  Anthropology,  luider  the  naine  of  cérébral  index. 


calculations  from  Leuret’s 

tables 

are 

mbjoined. 

Papio  (mandril) 

• •• 

75-8 

Macacque  ... 

... 

80-3 

Mandril 

... 

83-2 

Macauco  (maki) 

... 

86-3 

Horse 

... 

84-5 

White  bear  

... 

84-5 

Guinea-pig  

1000 

Phascolomys  (wombat)  ... 

102-5 

Porcupine... 

128-1 

Whale 

... 

146-7 

3 dogs  

... 

75  0 to 

99-9 

3 kangaroos 

... 

86-2  „ 

100-0 

2 seals  ... 

... 

97-5  „ 

112-5 

3 bats  ... 

... 

122-2  „ 

1250 

2 éléphants  

... 

136-9  „ 

1467 
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Tliree  forms  of  brain,  tben,  would  fincl  place  iu  the  mammalian 
sériés,  as  tliere  are  tliree  sorts  of  human  crania — viz.  the  long,  the 
intermediate,  and  the  broad.  But  here  the  lines  of  démarcation 
between  each  form  would  be  cbanged.  Those  which  we  shoidd 
call  dolichocephali  (long  lieads)  would  be  below  90,  tbe  mesati- 
cepliali  (middle  beads),  from  90  to  110,  and  tbe  bracbycepbali 
(sbort  beads),  above  110. 


Rudimentary  Organs  and  Reversive  Anomalies. 

In  tbe  necessarily  rapid  examination  which  we  bave  just  made 
of  the  characters  by  which  ]\lan  differs  from  or  approacbes  to 
animais,  we  bave  oïdy  taken  into  considération  tbose  which  are 
constant  and  exist  in  ail  individuals.  But  tbere  are  others  which 
xmexpectedly  make  tbeir  appearance  in  ail  tbe  races  of  Man,  and 
more  frequently  in  tbose  reputed  inferior,  concerning  which  we 
ougbt  to  say  a few  words.  We  refer  to  what  are  calledthe  rudimen- 
tary  organs/  and  anomalies.  In  tbe  hypothesis  of  a transformation 
by  a certain  process  from  forms  relatively  inferior  into  tbose  of  a 
higher  and  more  perfect  cbaracter,  they  take  tbe  name  of  reversions, 
which  is  meant  to  convey  the  idea  of  a relationship  in  tbe  past 
between  organisms  now  divergent,  and  bearing  upon  tbe  question: 
of  tbe  affinity  of  Man  witb  the  otber  mammalia. 

As  examples  of  rudimentary  organs  in  animais  we  may  mention 
tbe  gémis  of  teeth  in  the  fœtus  of  the  whale,  and  those  of  tbe  upper 
incisors  in  ruminants,  althougli  tliese  organs  are  never  developed, 
and  appear  to  be  useless  ; tbe  teats  of  ail  male  quadrupeds  ; tbe 
eyes  of  sigbtless  animais,  or  tbose  species  which  pass  their  lives  in 
dark  caverns,  or  inhabit  the  fathomless  deptbs  of  tbe  océan  ; tbe 
two  needle-like  ossicles  on  tbe  sides  of  tbe  single  metacarpal  or 
metatarsal  bone  of  tbe  borse,  wbicli  represent  tbe  otber  meta- 
carpals  or  metatarsals  which  bave  disappearod  ; &c. 

Examples  arc  mmicrous  in  Man.  ïhe  semilunar  fold  at  the 
internai  angle  of  tbe  eye,  so  marked  in  some  persons,  would  repre- 
sent  tbe  remains  of  tbe  third  eyelid  of  marsupials,  tbe  walrus,  Ac. 
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The  vermicular  nppendix  of  the  large  intestine,  wliicli  seems  nseless, 
and  is  occasionally  the  cause  of  death,  is  tlie  représentative  of  an 
organ  which  is  enormous  in  herbivorous  animais,  and  in  the  koala 
attains  a length  three  times  that  of  the  body.  The  muscles  of  the 
car,  equally  useless,  althougli  sutHcieutly  developed  in  some  indi- 
viduals  to  enable  them  to  move  the  cartilage,  are  merely  vestiges 
of  a ver}'’  well-marked  apparatus  in  animais.  The  sub-vomerian 
boue  of  Rarabaud,  in  like  manner,  is  the  remains  of  the  organ  of 
Jacobson,  and  is  very  much  developed  in  the  horse,  as  also  in  some 
apes,  «fec.  Anomalies  are  still  more  frequent  in  Man.  AVe  nmy 
mention  the  bifid,  and  evon  the  double  utérus;  the  former  repeating 
the  horned  utérus  of  the  rodent,  or  the  elongnted  and  angular  utérus 
seen  in  some  ordinary  monkeys  and  lemurs  ; the  lutter  the  double 
utérus  with  twu  orifices  of  marsupials.  A\'e  may  mention  the  per- 
sistenco  in  the  adult  of  tin*  suture  which  (livides  the  malur  Ixmes 
into  two,  as  in  some  apes  and  other  mammalia;  that  of  the  médian 
frontal  suture,  as  in  the  mnjority  of  the  lower  mammalia  ; the  ap- 
pearance,  once  in  a lumdred  times,  according  to  Mr.  Turner,  of  the 
super-condylean  humerai  foramen  peculiur  to  varions  animais, 
through  which  the  principal  nerve  and  artery  of  the  limb  pass  ; 
the  altogether  simian  conformation  of  the  cartilage  of  the  car;  «fcc. 

In  the  muscles  especially  reversions  are  commun.  Traces  of  the 
cutaneous  muscle  are  seen  in  the  arnipits  and  on  the  scapulæ,  as 
well  as  on  the  head  and  face  ; the  sternal  muscle  of  mammalia  was 
seen  in  18  eut  of  600  men  ; the  ischio-pubie  muscle,  constant  in 
the  majority  of  male  animais,  was  noticed  in  19  out  of  40  men,  and 
in  2 out  of  30  woiuen  ; the  elevator  clavicidæ  of  most  apes  in  1 
out  of  60.  M.  Chadzinski,  in  the  “ Revue  d’ Anthropologie,”  lias 
given  many  examples  of  simian  arrangements  in  Man.  Mr.  J. 
AVood  fouud  in  one  individual  as  many  as  seven  examples  of 
muscles  peculiar  to  certain  apes. 

A\  liatever  interprétation  may  be  given  to  tliese  facts,  they  estab- 
lish  a link  between  the  type  of  organisation  of  Alan  and  that  of 
animais.  A third  order  of  facts  lias  been  brought  together,  namely, 
those  which  we  tenu  teratological,  and  of  which  we  shall  speak  by- 
and-by. 
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CHAPTEE  IY. 

PHYSIOLOGICAL  CHARACTERISTIC3 — DEVELOPMENT  OF  THE  BODY — 
EMBRYOGENY,  SUTURES  AND  EPIPHYSES,  TEETH — DETERMINA- 
TION OF  THE  AGE  AND  SEX  OF  THE  SKELETON — GENERAL  AND 
SPECIAL  FUNCTIONS — PSYCHICAL  MANIFESTATIONS,  FACULTY  OF 
EXPRESSION. 

IIitherto  we  liave  been  engaged  *with  anatomical  characters,  that 
is  to  say,  with  those  relating  to  the  organs  as  seeu  after  death. 
We  shall  now  consider  the  physiological,  or  those  exhibited  in  the 
living  subject,  the  resuit  of  the  growth  and  development  of  those 
organs.  Tlieir  history  commences  from  the  period  when  the  first 
linéaments  of  organisation  were  planned,  continues  through  the 
various  phases  of  existence,  and  exhibits  to  us  Man  moving  and 
thhiking,  up  to  the  period  when  motion  and  thought  cease. 


Development — Age. 

Our  first  entrance  into  life  is  unostentatious,  and  ni  no  way 
•differs  from  that  of  animais.  Enclosed  in  an  ovum  of  the  same 
character  as  that  of  ail  the  oviparous  or  viviparous  mammalia, 
nothing  then  distinguishes  the  future  monarch  from  the  liumblest 
pariah — the  lord  of  création  from  the  ape  or  the  kangaroo.  The 
researches  of  Wolf  in  1759,  of  Olcen  in  1806,  of  Biier  in  1819, 
of  Coste,  &c.,  hâve  put  tliis  beyond  contradiction. 

The  ovum  at  first  is  a simple  cell,  a microscopie  point,  winch  is 
composed  of  an  albuminous  substance,  or  vitellus,  and  of  a nucléus, 
or  germinal  vesicle,  cnclosing  witliin  it  a nuclcolus,  or  germinal 
spot.  Under  tliis  form  it  is  thrown  off  from  the  ovaries,  traverses 
the  oviduct,  passes  into  the  utérus,  and,  if  it  becomes  fecundated, 
is  tliere  developed.  The  cell  then  becomes  divided  into  two,  into 
four,  and  gradually  into  an  infinité  number  of  cells,  which  increase 
at  the  periphery  and  assume  the  form  of  a liollow  sphère.  At  onc 
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point  tliere  afterwards  appears  an  opacity,  whicli  beconies  elongated 
and  divided  into  tliree  leaflets.  This  is  the  rudiment  of  the  future 
being,  whether  man  or  dog.  ïhe  extemal  leaiiet  will  becoino  the 
skin  and  cérébro-spinal  axis,  the  internai  the  digestive  mucous 
membrane,  the  middle  the  parenchyme  from  which  the  varions 
organs  are  formed.  The  multiplication  of  colis  continuing,  a 
primitive  lino  is  drawn,  which  has  at  one  of  its  extremitics  an  en- 
largement,  upon  which  bofore  long  are  seen  tivo  ampulhe.  Tho 
line  is  the  spinal  cord,  the  enlargement  is  the  brain,  the  anterior 
ampulla  will  be  tho  hémisphères,  the  second  the  optic  thalamus,  tho 
third  tho  tubercula  quadrigemina,  the  fourth  the  cerebellum,  and 
tho  fifth  tho  medulla  oblongata. 

According  to  the  variable  development  of  these  rudiments, 
resrdts,  by  degrees,  the  spécial  genus  or  species.  At  the  fourth 
week  the  diflerenco  botween  tlio  Mau  and  the  dog  is  inappréciable. 
The  divergence  only  commences  in  eamest  at  the  eighth  week.  In 
the  human  fœtus  the  anterior  ampulla  becomes  larger,  in  the  fœtus 
of  the  dog  tho  caudal  extremity  elongates. 

At  birth  tho  infant  weighs  from  3 to  4 kilogrammes,  and  is 
50  centimètres  in  length  ; lus  puise  is  140  in  the  minute;  a 
fine  down  covers  liis  body  ; lus  pupils  are  generally  open  as 
soon  as  respiration  becomes  fully  established  ; the  thymus  gland, 
an  organ  exclusively  fœtal,  atrophies.  He  takes  tho  breast  up 
to  the  second  or  thial  year,  or  rather  until  the  sixteen  or 
twenty  milk  teeth  hâve  appearcd.  During  thé  period  of  infancy 
tlie  puise  ranges  froni  1 00  to  110,  the  respiration  becomes  propor- 
tionately  slower,  its  movements  being  in  relation  to  the  heart’s 
pulsations  as  1 to  3.  At  about  14  years,  in  our  climates,  puberty  takes 
place  in  the  boy;  liis  features  become  altered,  the  voice  changes,  the 
beaid  developes,  and  most  important  modifications  take  place  in  the 
génital  organs.  At  the  same  time,  in  the  girl,  the  breasts  increase 
ni  size,  the  menses  make  their  appearance.  At  20  years  adult  a^e 
is  attamed  ; growth  still  goes  on  ; the  brain  continues  to  be 
developed  in  proportion  to  its  exercise,  and  attains  its  maximum  of 
activity  at  or  before  35  years.  Soon  decadence  commences  ; the 
acultj  of  reproduction  in  the  man  becomes  diminished.  In  woman 
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the  liair  turns  wliite  and  falls  off  ; the  teetli  become  loosened  from 
their  sockets  ; the  crystalline  lens  is  flattened,  causing  the  eye  to 
become  presbyopic  ; the  senses  become  dull  ; the  lung  is  empliy- 
sematous,  the  heart  liypertrophied  ; the  arteries  become  ossified  ; 
fat  is  infiltrated  tlirough  the  tissues,  and  death  takes  place  naturally, 
without  any  struggle,  from  the  moment  that  one  of  the  three  prin- 
cipal organs  of  organic  life — the  heart,  the  lung,  or  the  digestive 
tube — loses  the  power  to  perforai  its  f miction.* 

Except  in  some  trifling  particulars,  this  is  the  same  as  regards  ail 
mammalia.  The  organisation  of  Man,  of  the  anthropoid  ape,  or  of 
the  carnivora,  obeys  the  same  physiological  laws,  and  passes  through 
three  similar  periods  : one  of  growth,  one  of  fidl  development 
during  which  the  process  of  reproduction  goes  on— and  one  of 
decay.  These  periods  are  of  longer  or  shorter  duration — that  is  the 
only  différence.  Of  ail  these  phenomena,  those  which  are  exhibited 
on  the  skeleton  hâve  the  greatest  amount  of  interest  for  the  anthro- 
pologist.  It  is  by  a thorough  acquaintance  with  them  that  we 
détermine  with  accuracy  the  âge  of  bones,  a problem  not  less  im- 
portant for  the  anthropologist  in  his  laboratory  than  for  the 
archæologist  who  is  desirous  of  ascertaining  the  date  of  his  fossils. 

A few  words,  liowever,  as  to  the  head.  Its  proportions  relatively 
to  the  body  during  the  earliest  periods  of  embryonic  existence,  or 
even  at  birth,  are  not  what  they  are  at  a later  period.  At  the 
second  month  of  intra-uterine  life  the  head  forais  one-half,  at 
birth  one-quarter,  and  at  adult  âge  one-eiglith  part  of  the  entire 
body.  The  same  may  be  said  as  regards  the  contents  of  the  brain- 

CclSC* 

Growth  of  the.  Brain. 

Throughout  the  wliole  of  the  mammalian  sériés  tins  organ  is 


* M Broca  divides  the  periods  of  human  life  as  follows  : First  infancy 
from  birth  to  the  end  of  the  sixth  year,  when  the  first  large  permanent 
molar  is  eut  ; second  infancy,  from  7 to  14  years,  on  the  éruption  of  the 
second  molars  ; youth,  from  14  to  25  years,  when  the  basilar  siiture  s 
ossified,  or  the  wisdom  tooth  is  eut;  adult  âge,  from  25  to  40,  when 
cérébral  sutures  begin  to  ossify  ; ripe  âge,  from  4 toCO;  old  a*e 
60  years.  In  craniometry,  we  designate,  in  a general  way,  under  the  name 
of  adult,  crania  in  which  the  basilar  suture  is  closed. 
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smaller  relatively  to  the  rest  of  the  body  at  birth  tban  at  the  period 
of  its  complété  development.  In  the  newly-bom  marsupial,  Mr. 
Owen  says  it  is  less  large  in  proportion  than  in  the  upper  classes 
of  mammalia. 

The  following  figures  of  M.  M'elcker  exliibit  the  cranial  eapacity 
in  Man  at  ilifferent  âges,  and  consequently  the  progressive  volume 
of  bis  brain  : 


Meu. 

Wowen. 

Centimètre». 

Centimètre». 

New-born  infant... 

100  ... 

360 

At  2 months 

540  ... 

...  510 

At  1 yoar 

...  900  ... 

...  850 

At  3 years 

...  1080  ... 

...  1010 

At  10  years 

...  1360  ... 

...  1250 

From  20  to  60  years 

...  1450  ... 

...  1300 

In  anthropoids  the  development  is  less  rapid  : we  are  ignorant 
as  to  their  cranial  eapacity  at  birth,  but  during  the  first  dentition, 
in  eight  orangs,  it  Avas  fourni  to  1h>  322  cubic  centimètres.  Avhile  in 
15  adulte  of  the  sanie  species  it  was  413.  Supposing,  then,  that 
their  first  dentition  takes  place  at  the  menu  âge  of  two  years,  the 
cranial  eapacity  would  increase  31  per  cent,  in  Man  from  tins  period 
to  adult  âge,  and  22  per  cent,  only  in  the  orang. 

To  obviate  the  mimerons  disorders  to  which  so  considérable  a 
development  of  the  brain  Avould  give  rise,  OAving  to  the  résistance 
of  the  Avalls  of  the  cranium,  the  sutures  which  unité  the  bones 
préserve  their  softness  a mucli  longer  time  in  Man,  and  do  not 
begin  to  ossify  until  a late  period,  when  there  is  no  longer  anv 
probability  of  the  increase  of  the  contents,  and  Avhen  cérébral 
activity  is  becoming  less.  This  leads  us  to  speak  of  the  action  of 
the  sutures,  and  of  the  cliief  means  of  ascertaining  the  âge  of  a 
cranium. 


Ossification  of  the  Cranial  Sutures. 

The  bones  pass  through  three  phases,  corresponding  to  the  three 
periods  of  life.  In  the  first,  the  bone  is  soft,  then  cartilaginous  ; 
in  the  second,  it  is  osseous,  and  continues  so  in  every  part  ; in  the 
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third,  or  senile  period,  it  becomes  more  dense,  although  ligliter  and 
more  fragile,  the  diploë  in  the  Hat  bones  is  more  spongy , tlie 
medullary  canal  in  the  long  bones  is  of  greater  diameter,  and  the 
cells  at  their  extremities  are  larger.  Between  the  first  and  second 
period  there  is  one  of  transition,  during  which  points  or  centres  of 
ossification  appear  in  the  middle  of  the  cartilage,  which  gradually 
become  larger  and  larger,  and  at  last  occupy  the  entire  bone.  These 
points  are  of  two  descriptions— the  principal  ones  for  the  body,  or 
diaphysis  ; the  secondary  for  the  extremities,  or  epiphyses,  and  the 


prominences  or  processes. 

In  the  sknll,  the  points  of  ossification  first  appear  in  the  centres 
which  correspond  with  the  bodies  of  the  three  cranial  vertebræ  the 
basilar  process  of  the  occipital,  the  posterior  sphenoid  and  the 
anterior  sphenoid,  then  in  the  latéral  bones  and  in  those  of  the 
vaidt.  It  is  well  to  know  the  period  at  which  the  secondary 
portions  become  united,  so  as  to  be  enabled  to  judge,  m certain 
circumstances,  if  the  development  lias  proceeded  regiüarly.  l'hns  : 
At  the  third  montli  of  fœtal  life  the  two  superior  points  of  the 
occipital  shell  become  nnited  to  the  two  inferior.  What  we  call 

the  interparietal  suture  is  closed. 

At  the  eio-hth  or  ninth  month  of  fœtal  life  the  body  o e 
anterior  sphenoid  is  nnited  to  the  body  of  the  posterior  sphenoid 
Abont  two  months  after  birth,  the  false  suture  winch  séparâtes 
the  basilar  portion  of  the  occipital  from  the  two  condylean  portons 

13  About  the  fifth  or  sixth  months  the  body  of  the  posterior 

sphenoid  is  nnited  to  the  greater  wings. 

About  a year,  the  three  portions  of  the  temporal-the  petrous, 
the  mastoid,  and  the  squamous-beeome  anchylosed.  ihe  two 
halves  of  the  frontal  also.  The  suture,  wlncli  they  form  whcn 
they  are  persistent  in  the  adult,  is  called  the  inediolronW  « 
metopic.  We  hâve  noticed  this  abnormal  persistence  m 58  ont 
611  Parisian  skulls  which  we  hâve  examinée!  - 1 m J bo. 

About  the  third  or  fourth  year,  the  styloid  process  becouws 
united  to  the  temporal,  unless  it  continues  separated  from  it  durmg 
the  remainder  of  life. 
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About  the  fiftli  or  sixtli  year,  the  suture  Avhicli  séparâtes  the 
«xternal  occipital  portion  of  the  occipital  sliell  is  closed. 

The  true  sutures  are  the  ooronal,  the  sagittal,  the  lambdoidal, 
the  temporal,  and  the  spheno-parietal,  spaces  being  forrned  at  their 
junction,  wliich  are  designated  by  the  natne  of  fontanelles.  The 
exact  period  at  wliich  the  process  of  ossification  is  completed  at 
their  edges  is  doubtful.  The  sagittal  and  coronal  sutures  close 
very  soon  after  birth,  and  before  those  of  the  base*.  The  bregmatic 
fontanelle,  except  in  cases  of  diseaae,  is  always  closed  before  two- 
and-a-half  years  of  âge  according  to  M.  Bouvier,  and  sooner 
according  to  M.  Broca. 

The  suture  wliich  unités  the  occipital  to  the  splienoid  is 
sonietimes  wanting  in  animais,  sometimes  it  reniains  persistent 
through  the  wliolo  of  life  : in  Man  it  passes  immediately  from 
the  cartilaginous  to  the  osseous  state  at  from  18  to  22  years  of 

ao°- 

AU  tliese  data  serve  to  déterminé  the  âge,  but  it  i>  at  their  tliird 
phase,  when  other  parts  of  the  body  fail  to  give  us  any  information, 
that  the  examination  of  the  sutures  becomes  valuable. 

At  tliis  moment  the  serratures  become  obliterated,  the  boues 
wliich  are  in  contact  become  anehylosed,  the  suture  is  synostosed. 
Tliis  synostosis,  one  of  the  lirst  signs  of  âge  in  the  skeletou,  may  in 
sonie  cases  be  produced  more  quickly  by  disease.  l’here  is,  then, 
no  adult  or  stationary  condition  of  the  suture,  and  the  younger  the 
individual  the  more  serious  the  disorders  wliich  resuit  from  it  as 
regards  the  development  of  the  cranium  and  the  brain.  AVe  shall 
consider  tliis  subject  further  when  speaking  as  to  pathological 
characters.  The  spot  where  synostosis  first  appears  duriug  the 
progress  of  âge  varies.  The  most  frequent  is  at  a point  on  the 
sagittal,  at  the  union  of  its  posterior  fifth  witli  its  anterior  three- 
fifths,  where  the  suture  is  clearly  rnarked,  ohrlion.  At  other  times 
it  is  at  the  extremities  of  the  coronal,  near  the  temporal  ridge,  or 
lower  down,  at  the  jimetion  of  the  four  sutures,  in  the  fonn  of  the 
letter  H.  The  second  or  tliird  spot  is  on  the  lambdoidal  suture, 
the  synostosis  appearing  at  lirst  in  the  middle  of  one  of  its 
branches,  or  as  an  extension  of  the  sagittal  ossification.  The  fourth 
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point  is  the  coronal  suture,  close  to  the  bregma.  The  fiftli  is  on 
tlie  squamous  suture  of  tlie  temporal.* 

In  a word,  if  the  suture  is  entire,  tlie  individual  is  about  35 
years  of  âge  or  less.  If  the  posterior  sagittal  point  is  coinmencing 
to  close  lie  is  about  40  years.  The  ossification  of  the  coronal 
suture  close  to  the  bregma  would  show  that  he  was  50  or  more. 
If  the  temporal  suture  is  closed  he  would  be  66  or  more.  As 
regards  intermediate  and  subséquent  âges  we  examine  as  to  the 
extent  to  which  complété  closure  lias  taken  place  at  each  spot,  and 
also  as  to  other  matters,  of  ivhich  we  are  about  to  spealc. 

The  definite  period  of  ossification  of  the  sutures  moreover  varies 
very  considerably.  It  sometimes  takes  place  partially  and  very 
early  in  life  ; at  others  it  is  retarded.  ■ The  more  the  brain  is 
exercised  the  more  it  is  postponed,  according  to  M.  Broca.  In 
idiots  it  takes  place  early.  It  varies  according  to  race.  In  the 
white  races  the  ossification  generally  proceeds  from.  beliind  for- 
wards.  In  the  negro  races  it  is  the  reverse,  according  to  Gratiolet, 
that  is  to  say  from  before  backwards.  This  latter  statement  is 
somewliat  liasty  ; and  witliout  going  so  far  as  to  deny  it,  we  shoiüd 
say  it  cannot  be  looked  upon  as  universally  the  case. 

If  the  brain-case  at  the  period  of  birtli  is  very  large,  the  face,  on 
the  other  liand,  is  small,  and  makes  increase,  especially  in  the 
maxillary  région,  as  is  sliown  by  tlie  enlargement  of  the  facial  angle 
and  of  the  angle  of  prothagnism,  from  infancy  to  adidt  âge.  The 
development  for  the  most  part  takes  place  in  tlie  alveolar  arches,  at 
the  part  corresponding  with  the  mofars  of  the  second  dentition  ; 
they  become  clongated  from  beliind  forwards,  and  increase  in  lieight 
and  thickness. 

A phenomenon  the  reverse  of  this  takes  place  when  the  teeth 
fall  ont  naturally  in  the  progress  of  âge  ; the  edges  of  the  alveoli 
corne  nearcr  togetlier  and  become  absorbed,  and  the  alveolar  bordei 
loses  its  lieight  and  thickness.  Iwo  anatomical  results  aie  the 
conséquence:  (1)  The  mental  foramen,  situated  in  the  adult  at  an 

* See  “ Recherches  sur  l’État  Souilo  du  Crâne,”  by  E.  Sauvage.  Paris, 
1870. 
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equal  distance  from,  or  a little  nearer  to,  the  two  borders  of  tlio 
bone,  appears  in  the  old  man  gradually  to  corne  nearer  to  the 
superior,  a circumstance  of  which  M.  Broca  lias  tnken  particular 
notice  in  his  interesting  memoir,  published  in  1848,  on  the  bones 
of  Celestines.  (2)  The  angle  which  the  horizontal  makes  with  the 
posterior  brandi  of  the  lower  jaw  becomes  widened,  and  lias  a 
tendency  to  return  to  that  winch  it  was  in  infancy.  1 his  angle  at 
birth  is  from  170  to  1G0  degrees;  it  descends  to  150  and  130 
during  the  lirst  dentition  ; then  to  115  degrees  during  the  second 
dentition  ; approaclies  a right  angle  during  the  adult  period,  and 
retums  to  130  and  140  degrees  in  old  âge  (Humphry).  Thence  a 
sériés  of  characteristics  winch,  even  in  solitury  niaxillæ,  enables  us 
to  ascertain  approximately  the  âge  of  the  individual.  Besides 
those  fumished  by  the  cranial  sutures,  there  are  others  drawn  from 
tho  eburuitication,  or  the  unequal  atrophy  of  the  nmlformed 
cranium,  as  well  as  those  from  the  teeth  : ail  appearances  on  the 
liead,  so  probably  indicative  of  the  sanie  faet  as  regards  âge,  as  to 
be  looked  upon  as  certainties. 

The  niaxillary  apparat  us  is  not  the  only  portion  of  the  face  which 
assumes  varions  alterations  of  phase  during  life.  The  brain  cavities 
do  the  sanie  in  a less  degree.  Tluis  the  frontal  sinuses  connected 
with  the  olfactory  apparatus  are  rudimentary  in  the  infant,  very 
largely  developed  in  the  adult,  and  become  atrophied  in  old  âge. 
Ail  the  sinuses  of  the  face,  moreover,  including  the  mastoid  cells, 
obey  the  same  law — they  do  not  arrive  at  their  full  development 
until  after  puberty. 


Evolution  of  the  Teeth. 

Of  ail  the  methods  in  use  for  the  purpose  of  determining  the  âge 
of  a cranium,  particularly  before  the  adult  period,  those  derived 
from  the  examination  of  the  teeth  are  the  most  satisfactory.  Their 
évolution  is  divided  into  two  periods,  the  more  important  to  define, 
in  that  we  liave  no  other  data  from  which  to  form  an  idea  as  to  the 
relative  âge  of  the  monkeys  imported  into  Europe.  The  duration 
of  the  lirst  period  in  Man  is  about  24  months,  wlien  the  whole  of 
the  milk  or  temporary  teeth  are  eut;  that  of  the  second  is  six 
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years,  when  the  permanent  teetli  appear.  The  wisdom  teeth  we  do 
not  take  into  considération,  as  often  they  are  not  eut  at  ail.  The 
following  table  shows  the  mean  period  of  the  éruption  of  eacli 
tooth.  It  thus  appears  tliat  from  three  to  five  years  Man  has  the 
minimum  number  of  20  teeth  ; from  seven  to  twelve,  24  ; from 
fourteen  to  sixteen,  28  ; and  later  on,  the  maximum  number,  32, 
not  reckoning  anomalies  in  the  shape  of  supernumerary  teeth. 


Eruption  of  tlie  Teeth  in  Man. 
Temporaby  or  Deciduous  Teeth  = 20. 


Cruveilhier. 

Magitot. 

Incisors,  middle  lower 

4tli  to  lOth  mont  h ... 

6 months. 

„ „ npper  ... 

A little  af ter  ... 

...  10  „ 

„ latéral  lower 

8th  to  16th  month 

...  16  „ 

„ „ upper  ... 

A little  after  ... 

...  20  „ 

Molars,  firsfc  small,  lower... 

15th  to  24tli  month  ... 

...  24  „ 

„ „ „ upper... 

— — 

...  26  „ 

Canine 

20th  to  30th  month  ... 

30  to  32  „ 

Molars,  second  small,  lower 

28th  to  40th  month  ... 

...  28  „ 

„ „ ,»  upper 

— — 

...  30  „ 

Permanent  Teeth  = 32. 

Cruveilhier. 

Magitot. 

Molars,  first  large 

7 years  ... 

5 to  6 years. 

Incisors,  middle,  lower 

6 to  8 „ 

7 „ 

„ » upper  ••• 

7 „ 9 „ 

. . . 

„ latéral  ... 

8 ,,  10  ,,  ...  ••• 

...  8£  „ 

Molars,  first  small 

9 „ 11  „ 

9 „ 11  „ 

„ second  small 

11  „ 13  „ 

...  H 

Canine 

10  „ 11  „ 

H „ 12  „ 

Molars,  second  large 

12  „ 14  „ 

12  ,,  13  ,, 

„ third  large,  or  dentes 

sapierti/T 

18  „ 30  „ 

18  „ 25  „ 

With  the  skull  before  us  it  is  generally  easy  to  détermine  the 
âge  beforé  18  years.  Sometimes,  in  the  interval  between  the  two 
periods  of  éruption,  search  must  be  made  at  the  bottom  of  the 
alveolus,  or  we  must  judge  from  the  projection  of  the  anterior  sur- 
face of  the  alveolar  border,  as  to  the  time  when  the  tooth  is  about 
to  malce  its  appearance.  In  old  âge,  when  the  teeth  naturally  fall 
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out,  we  should  look  to  see  how  far  the  alveolus  is  closed  or  fUled 
.P.’  The  raolars  fall  out  first.  AA'e  may  guess  the  probable  âge  on 
the  inferior  maxilla  by  the  number  of  empty  alveoli,  by  the 
araount  of  absorption  of  the  alveolar  arches,  and  by  the  semle 
indications  already  mentioned. 

There  is  another  method  of  ascertaining  the  âge,  namely,  by 
examining  the  amount  of  wear  and  tear  of  the  teeth.  1 lie 
deciduous  as  well  as  the  permanent  teeth  wear  out,  but  the  lutter 
more  so,  on  account  of  their  much  greater  lengtli  of  use.  The 
molars  and  canines  are  genendly  the  most  worn,  but  in  the  infeiioi 
or  prehistoric  races  the  incisors  are  frequently  worn  down  one-half 
or  four-tifths  of  their  heiglit.  M.  Broca  lays  down  four  degrees  of 
wear  : in  the  lirst,  the  enamel  is  alone  worn  ; in  the  second,  the 
tubcreles  of  the  crown  hâve  disappeared  and  the  ivory  is  exposed  ; 
in  the  third,  somo  portion  of  the  height  of  tlio  tooth  is  reduced  ; in 
the  fourtli,  the  wear  lias  extended  to  the  neck.  1 lie  last  is  seen  in 
old  âge,  but  it  is  more  often  the  resuit  of  particular  habits,  as  that 
of  cliewing  the  betel-nut,  among  the  Alaluys,  or  working  uith  the 
teeth  on  skins,  among  the  Ksquimaux.  1 lie  tubereles  of.  the  tirst 
molar  are  soon  worn  down,  occasionally  by  the  commencement  of 
adult  âge  ; those  of  the  second  molar  are  more  persistent. 

In  a word,  the  détermination  of  the  âge  of  a cranium  is  reduced 
to  a balancing  of  probabil ities  : the  condition  of  the  sutures  deciding 
the  question  in  one  way,  the  wearing  away  of  the  teeth  or  the 
character  of  the  jaw  in  another  : we  should  take  the  meau.  At  two 
or  five  years  one  can  scarcely  be  deceived  ; taking  the  period  fiom 
22  to  3S  years  it  is  more  dithcult  to  décidé. 

Distinct  ire  Characters  of  the  Teeth. 

AVe  cannot  conclude  this  chapter  without  stating  the  principles 
by  the  guidance  of  which  the  archæologist  or  the  anthropologist 
may  discover  the  alveolus  to  which  any  isolated  tooth  belongs. 
The  teeth  of  the  second  dentition  interest  us  most  in  this  respect. 
The  four  kinds  may  be  recognised  as  follows  : the  incisors  are  sharp 
at  the  edges,  the  canines  hâve  a single  and  conical  point,  the  small 
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and  large  molars  a fiat  and  tubercidated  crown.  The  difficulty  is 
to  know  to  which  jaw  and  to  winch  side  of  the  jaw  tliey  belong. 

In  a general  way,  the  teeth  of  the  upper  jaw  are  larger  tlian 
those  of  the  lower,  with  the  exception  of  the  large  molars,  where  it 
is  often  the  reverse.  The  incisors  may  be  recognised  in  the  same 
way  ; the  nxiddle  incisors  of  the  upper  jaw,  and  the  latéral  of  the 
lower,  are  the  largest.  The  upper  canines  are  not  only  larger  but 
longer. 

The  second  character  has  a certain  value.  The  curve  which  the 
superior  dental  arcli  describes  is  wider  than  the  inferior,  and  its 
posterior  branches  are  turned  outwards,  while  those  of  the  inferior 
arch  are  turned  inwards.  It  follows  from  this  tliat  the  two  arches 
do  not  exactly  agréé,  the  upper  incisors  passing  a little  in  front  of 
the  lower,  and  the  crown  of  the  upper  molars  overlapping,  on  the 
outside,  the  crown  of  the  lower.  The  wearing  a way,  then,  of  any 
one  or  more  molars  begins  on  the  inner  side  on  the  upper  jaw,  and 
on  the  outer  on  the  lower.  Hence,  also,  the  plane  of  this  wearing 
down  is  considerably  oblique  inwardly  as  regards  the  upper  teeth, 
and  oblique  outwardly  as  regards  the  lower.  For  the  same  reason 
the  sharp  border  of  the  lower  incisors  is  worn  slopingly  on  the 
anterior  surface,  which  causes  them  to  be  easily  recognised. 

The  third  character  has  reference  to  ail  the  teeth,  but  especi- 
ally  to  the  incisors  and  canines,  and  then  to  the  small  molars. 
Of  the  two  latéral  surfaces  of  the  tooth,  the  internai — when  we  are 
speaking  of  the  front  teeth — or  anterior,  when  speaking  of  tlic 
side  teeth — is  relatively  plane  and  vertical  ; the  other,  external  or 
posterior,  is  swollen  and  convex,  and  slightly  mammillated  close  to 
the  crown. — ( Qolignon ). 

The  fourth  character  has  sole  reference  to  the  molars,  and  is 
derived  from  the  tubercles  on  tlieir  crowns — two  on  the  small  and 
four  on  the  large  molars.  The  largest  tubercle  on  the  small  molars 
is  on  the  outside  ; the  groove  which  séparâtes  them  is  somewhat 
deep  in  the  upper,  and  is  occasionally  interrupted  by  the  vestige  of 
a third  tubercle  in  the  lower.  The  four  tubercles  of  the  large 
molars  are  separated  by  a cross-shaped  sulcus,  and  sometimes  a 
fifth  tubercle  is  noticed.  The  wisdom  tooth  has  usually  only  tlwec 
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tubercles — two  extemal  and  one  internai  ; or  its  crown  présents  the 
form  of  the  letter  S,  the  posterior  branch  of  which  commences  on 
tho  inside,  and  the  anterior  branch  terminâtes  on  t he  outside  by 
doubling  upon  itself.  In  reality,  its  tubercles  exhibit  the  same 
arrangement  as  the  adjoining  great  molar,  but  are  less  detinite,  and, 
as  it  were,  rudimentary. 

The  fangs  furnish  tho  last  chamcters  of  which  we  sliall  speak. 
The  small  molars  hâve  usually  but  one,  except  the  second  upper, 
which  lias  frequently  two.  The  large  lower  molars  hâve  two  fangs, 
an  anterior  and  a posterior,  which  are  curved  slightly  tho  one 
towards  the.  other,  and  converge  at  the  point.  1 lie  upper  hâve 
three  fangs,  one  internai  and  two  extemal,  which  diverge,  because 
the  inferior  border  of  the  maxülary  sinus  passes  between  them 
(Broca).  In  the  large  lower  molars,  the  fang  which  is  behind  is 
by  far  the  larger  ; in  the  upper,  the  intermediate  one  is  tho  largest. 
The  wisdom  tooth  lias  the  same  number  of  fangs  as  tho  adjoining 
molars,  but  tliey  are  generally  Consolidated  into  one  or  two. 
Lastly,  tho  fangs  of  ail  the  teeth,  but  especially  those  of  the 
incisois,  the  canines,  and  the  small  molars,  hâve  their  points  curved 
outwards  or  backwartls  in  the  direction  Crossing  the  arch.— 

( Coliijnon ). 

We  may  add  that  the  crown  of  the  tirst  large  molar  liears  some- 
times  a resemblance  to  that  of  a small  molar,  and  the  tirst  small 
molar  to  a canine.  The  tirst  large  molar  is  the  strongest,  the  third 
lias  the  lowest  crown.  The  mille  teeth  may  lie  recognised  by  the 
folio wing  marks  : they  are  bluish-white  in  colour,  and  not  of  the 
yellowish-blue  tint  of  those  of  the  second  dentition.  1 lie  incisore 
and  canines  are  smaller,  and  hâve  shorter  fangs.  The  two  mille 
molars  are  larger  than  the  two  small  permanent  molars  ; they  are 
multicuspidate,  and  not  bicuspidate,  having  tliree  tubercles  on  the 
outside  and  two  on  the  inside.  They  hâve  more  the  appearance  of 
large  molars  than  of  the  small  molars  which  succeed  them.  If  we 
take,  then,  the  head  alone,  it  is  easy  to  déterminé  the  âge  ; if  the 
rest  of  the  skeleton,  with  the  exception  of  one  or  two  bones,  we 
arrive  at  the  same  resuit.  The  indications  are  still  derived  from  the 
évolution  of  certain  parts. 
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Ossification  of  the  Long  Bonus. 

Àt  the  end  of  the  fourth  'week.of  intra-uterine  life,  the  points 
of  ossification  of  the  clavicle  make  their  appearance  ; tlien  tliose  of 
the  lower  jaw  ; from  the  tbirty-fifth  to  the  fortieth  day  those  of 
the  fémur,  the  humérus,  the  tibia,  the  superior  maxilla,  the 
vertebræ,  and  the  ribs  ; about  the  fiftietli  day  those  of  the  cranium  ; 
and  tlien — of  whicli  there  is  some  doubt — of  the  scapula,  &c. 
Ossification  continues  to  go  on  ; the  points  of  the  extrcmities, 
or  epipliyses  of  the  long  bones,  become  united  to  one  another,  and 
then  to  the  body  or  diaphysis.  Of  course  the  length  of  the  bone 
furnishes  some  evidence  of  the  âge,  but  the  following  data  are 
préférable.  The  periods  indicated  represent  the  mean  of  the 
variations  observed  and  recorded  by  authors  : 


About  5 years,  the  scaphoid,  the  latest  formed  of  the  bones  of  the  tarsus,  is 
ossified. 

„ 12  „ the  pisiform,  the  latest  formed  of  the  bones  of  the  carpus,  is 

ossified. 

„ 14  „ the  three  portions  of  the  iliac  bone  are  united. 

„ 14  „ the  inferior.  extremity  of  the  radius  is  united  to  the  body  of 

the  bone. 

„ 15  „ the  superior  extremity  of  the  ulna  is  united  to  the  body  of 

the  bone. 

„ 15  „ the  lçsser  trochanter  of  the  fémur  is  united  to  the  greater. 

„ 15  „ the  coracoid  process  is  united  to  the  scapula. 

„ 16  ,,  the  calcanéum  is  ossified  throughout. 

,,  17  ,,  the  greater  trochanter  is  nnited  to  the  head  of  the  fémur. 

„ 17  „ ail  the  points  of  the  inferior  extremity  of  the  humérus  are 

united. 

„ 17  ,,  the  epiphyses  of  the  phalanges  of  the  Angers  are  united  to 

the  body  of  the  bone. 

,,  18  „ the  superior  extremity  of  the  fémur  is  nnited  in  its  entirety 

to  the  shaft. 

„ 18  „ the  inferior  extremity  of  tho  humérus  is  united  to  the  body 

of  the  bone. 

„ 18  „ the  inferior  extremity  of  tho  tibia  is  united  to  tho  body. 

„ 18  „ tho  inferior  extremity  of  the  fibula  is  united  to  the  body. 

„ 19  „ the  epiphyses  of  the  metatarsal  bones  are  united  to  tho 

body. 
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tho  epiphyses  of  tlie  inetacarpal  bones  are  united  to  the 
body. 

the  inferior  extremity  of  the  fémur  is  united  to  tho  body. 
tho  inferior  extremity  of  the  radius  is  united  to  the  body. 
the  inferior  extremity  of  the  fibula  is  united  to  the  body. 
the  inferior  extremity  of  the  ulna  is  united  to  the  body. 
the  body  of  the  spheuoid  is  united  to  the  body  of  the 
occipital. 

tho  patella  is  completely  ossitied. 
the  sacral  vertebræ  are  auchylosed  together. 
the  xiphoid  cartilage  is  anchylosed  to  the  sternum, 
tho  coccyx  is  anchylosed  to  the  sacrum. 


rapidly  than  the  head.  The  extremities,  M.  Sapjiey  says,  are 
formée!  from  their  free  extremity  b>  their  root  ; the  greater  part  of 


the  hand  and  foot  appeare  in  the  form  of  buds  attache*!  to  the 
trunk  ; then  the  fore-arm  and  the  leg,  the  arm  and  the  thigh, 
suocesaively  make  their  appearance  ; the  divisions  into  tingera  and 
tocs  appear  the  last.  When  tirst  fnlly  formed  the  varioua  segmente 
haye  not  the  proportions  which  they  hâve  at  a later  period.  The 
fémurs,  small  at  tirst  in  proportion  to  the  body,  afterwards  hecome 
relatively  large.  The  same  with  tlie  humérus.  M.  llamy,  taking 
the  measurements  of  Sue,  Gunz,  Lihar/.ic,  and  others,  lias  shoun 


that  about  the  fourteenth  day  of  intra-uterine  life,  the  fore-arm  of 
the  European  is  longer  than  the  humérus  ; wliile  from  about  two 
montlis  and  a half  it  gradually  becomes  smaller.  At  this  period  the 
length  of  the  fore-arm,  in  proportion  to  that  of  the  humérus,  is 
as  88  to  100  ; at  birtli  this  relation  is  77  ; and  from  5 to  13- 
years  reaches  72,  -winch  it  henceforth  préserves.  In  the  adult 
Xegro  this  relation  is  liigher  ; from  which  M.  Hamy  concludes  that 
the  proportions  of  the  fore-arm,  relatively  to  the  arm,  are  at  first 
of  the  Xegro  character  in  the  European,  and  assume  their  true 


character  at  a later  period. 

Other  modifications,  some  connected  with  évolution,  others  with 
the  biped  attitude,  are  exhibited  in  the  inferior  extremities. 

The  pelvis  at  birth  is  relatively  narrow,  and,  as  a conséquence. 
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tlie  great  trochanters  appear  inore  projecting.  ïlie  angle  winch  the 
neclc  of  the  fémur  makes  with  the  body  of  the  hone  is  very  wide, 
and  the  two  fémurs  fall  almost  perpendicularly.  At  adult  âge  the 
pelvis  enlarges  ; the  trochanter  femoris  is  less  projecting  ; the  angle 
of  the  neclc  is  less  open — from  125  to  130  degrees  in  the  inan,  and 
approaehing  a right  angle  in  the  woman  ( Humphry ) ; the  shaft  of 
the  hone  is  very  oblique,  owing  to  the  mferior  extremity  malcing 
an  angle  witli  the  perpendicular,  looking  from  above,  of  about  15 
degrees.  In  old  âge  the  angle  of  the  neclc  is  still  diminished,  and 
in  the  man  reaches  about  110  degrees  ; the  pelvis  appears  larger, 
and  the  great  trochanters  are  less  prominent  ; lastly,  the  curve,  with 
its  concavity  looking  baclcwards,  is  increased. 

We  may  add,  incidentally,  that  the  angle  of  the  neck  is  smaller, 
and  the  obliquity  of  the  fémur  more  pronounced  in  short  men  : it 
is  the  same  in  woman,  according  to  Humphry.  ïhese  two 
anatomical  conditions  of  the  fémur — the  obliquity  estimated  by 
the  angle  which  its  extremity  makes  with  the  vertical,  and  the 
angle  of  its  neck  with  the  diaphysis- — hâve  been  the  subject  of 
spécial  study  by  our  colleague,  Dr.  Kidiff.  Iiis  researches  bave 
been  carried  ont  upon  twônty-four  fémurs,  and  the  following  are  the 
mean  results  obtained  in  reference  to  these  two  points  : 


* 

Number. 

Angle  of 
obliquity. 

Angle  of 
neck. 

Cavem  of  La  Lozère 

8 . 

9°-7  ... 

125° 

Dolmens  of  La  Lozère 

5 . 

. 11 

122 

Grottoes  of  La  Marne 

...  19 

. 11 

129 

Gallo-Romans 

6 . 

. 12  ... 

122 

Carlovingians 

4 . 

. 12  ... 

119 

His  maximum  and  minimum  degrees  of  obliquity  are  14  and  8 
respectively,  and  of  the  angle  of  tlie  neck,  140  and  117  degrees. 
The  results  agréé  very  closely  with  those  of  Mr.  Humphry. 

( Jne  of  the  causes  of  the  diminution  of  the  stature  at  an  advanced 
âge  is  the  sinking  of  the  neck.  Another,  still  more  important,  is 
the  subsidence  of  the  intervertébral  dises,  which  takes  place  for  the 
most  part  anteriorly,  whereby  the  whole  of  tlie  trunk  is  bent 
forwards.  Osseous  végétations  are  thrown  out  botween  the  body 
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of  one  vertebra  and  that  of  another,  winch  tend  to  strengfchen  ths 
colmnn  and  to  lnmt  the  incurvation. 

If  the  fii-st  task  of  the  anthropologist,  when  called  upon  to  give 
his  opinion  upon  human  remains,  is  to  détermine  their  âge,  his 
second  is  to  ascertain  the*  sex.  Iloth  studies  concern  Man  in. his 
ensemble,  and  not  Man  in  his  ethnie  varieties.  lt  is  of  the  latter 
therefore  that  we  sliall  speak  in  this  place. 


Sexual  Différences  ni  the  Skeleton. 

Tliore  is  no  appréciable  différence  in  the  skeleton  in  infancy,  and 
up  to  puberty  ; its  features  are  rather  of  a féminine  character.  At 
puberty,  the  line  of  démarcation  commences,  but  the  characters 
are  not  thoroughly  detined  until  20  years  of  âge  and  upwards.  At 
about  45,  or  upwards,  the  distinctions  of  sex  becoino  less  marked, 
and  at  advanced  âge  are  but  trifling,  thougli  the  general  character 
of  the  skeleton  is  rather  masculine. 

The  prineiples  which  govern  the  sexual  différences  in  adult  âge 
may  be  summed  up  in  a few  words.  Ail  the  parts  of  the  fournie 
skeleton  are  lighter  and  more  frail  ; the  general  contour  is  more 
soft  and  graceful  ; the  eminences,  processes,  or  tubercules,  are 
smallor  and  less  marked.  If  thero  is  one  well-established  physio 
logical  fact,  it  is  this  : that  the  asperities  which  serve  for  the 
insertion  of  muscles  are  developed  in  proportion  to  the  activity  of 
those  muscles.  Less  marked  in  the  studious  man  tlian  in  the 
labourer,  these  asperities  are  still  less  so  in  the  wornan,  especially 
in  women  residing  in  towns.  This  law  is  so  exact  that  we  can 
tell  by  the  ilegree  of  prominence  of  the  crests  and  processes,  what 
muscles  the  individual  was  most  in  the  habit  of  using,  and  hence 
judge  as  to  his  profession  or  calling.  As  a sequence  of  these 
prominences,  the  dépréssions,  grooves,  and  marks  are  more  distinct 
in  the  man.  So  the  temporal  ridge,  which  serves  superiorlv  for  the 
insertion  of  the  temporal  muscle,  and  the  transverse  ridges,  which 
divide  the  internai  surface  of  the  scapula,  and  serve  for  the  insertion 
of  the  subscapularis  muscle,  are  more  marked  in  the  male  ; the 
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groove  of  torsion  of  the  liumerus  is  more  visible,  and  tlie  two  S-like 
curvatures  of  the  clavicle  are  stronger.  In  the  woman,  on  the 
contrary,  the  externat  protubérance  of  the  occipital,  and  the  two 
subjacent  curved  lines  which  serve  for  the  insertion  of  the  muscles 
of  the  nucha — the  anterior  tubercle  of  the  tibia  to  which  the  triceps 
femoris  is  attaclied — the  tuberosity  of  the  radius  which  gives- 
insertion  to  the  biceps  of  the  humérus,  are  less  prominent — the 
curved  alveolar  borders  are  more  regidar — the  borders  of  the  malar 
bone  are  less  thick — the  canine  fossa  is  less  deep.  In  a word,  it  is 
tolerably  easy  to  détermine  the  sex  by  the  appearance  of  a bone  ; in 
the  case  of  a long  bone,  we  are  rarely  in  doubt  ; in  a short  bone,  as 
the  calcanéum,  it  is  still  possible  to  do  so.  But  we  must  not  be 
surprised  if  we  are  occasionally  at  fault  ; by  making  a comparison. 
between  one  bone  and  another,  the  difficulty  will  be  cleared  up. 
Suppose  we  took  the  clean-shaved  head  of  any  individual,  the  beard 
being  removed,  or  the  hand,  or  foot,  the  rest  of  the  body  being 
concealed,  anyone,  particularly  after  a little  practice,  would  be  able 
to  tell  whetlier  the  part  belonged  to  a man  or  a woman,  though  it 
might  be  sometimes  difficult  to  do  so.  Both,  whether  spontaneousiy 
or  by  reason  of  the.work  in  which  tlxeyhad  been  engaged,  or  owing. 
to  exposure  to  ■ the  air,  would  hâve  ail  the  appearances  of  the 
opposite  sex.  On  the  skeleton,  a woman  who  had  worked  hard  ail 
her  life  wovüd  hâve  the  bony  prominences  and  the  processes  for  the 
articulations  of  muscles  more  developed,  probably,  than  a man  who- 
had  not  worked  at  ail. 

Let  us  consider  two  organs  only.  The  woman  has  the  crests  of 
the  ilia  larger  and  wider,  in  other  words,  the  lips  more  prominent 
the  subpubic  foramen  is  of  a triangular  shape,  while  in  the  man  it 
is  irregularly  oval  ; the  symphysis  pubis  is  shorter,  the  subjacent 
arch  is  broad-pointed,  while  in  the  man  it  forms  a very  acute  angle,, 
and  the  cotyloid  cavities  are  more  expanded.  In  a word,  ail  the 
transverse  diameters  of  her  pelvis  are  increased,  while  in  the  man 
the  vertical  are  the  more  so.  In  1 1 3 male  pelves,  the  maximum 
width  to  the  length,  or  maximum  height,  was  as  1 25  '5  to  1000, 
and  in  the  woman,  as  135  to  1000.  The  mean  relative  width  to 
the  height  of  the  individual  in  each  sex,  is  as  160  to  1000  in  the 
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man,  and  as  174  in  the  Avoman  ; that  is  to  say,  fouileen-thousandtlis 
more  in  the  lutter. 

ïhe  head  of  the  wonian  is  smaller  and  lighter,  its  eontoura  more 
délicate,  tlie  surfaces  smoother,  the  ridges  and  processes  not  so 
marked.  The  superciliary  arches  are  but  little  prominent;  the 
extcrnal  half  of  the  superior  orbital  border  is  thin  and  sharp 
(B  rora).  The  forehead  is  vertical  below,  projocting  above.  The 
occipital  condyles  are  small,  as  also  the  mastoid  and  styloid  pro- 
cesses. The  zygonmtie  arches  are  slender.  The  erunium  in  its 
ensemble  is  less  lxigh  and  longer.  The  subnasal  portion  of  the  face 
is  more  prognathous  in  the  Avhite  races,  less  so  in  the  blnck.  The 
inferior  maxilla  is  smaller,  its  posterior  angles  having  no  projecting 
roughnesses.  The  frontal  si  mises  are  less  developed,  Arc. 

Of  ail  theso  characters  the  most  important  and  the  onlv  oms 
easy  to  measure  are  the  smalhiess  of  the  head,  the  less  capacity 
of  the  crauial  cavity,  and  the  relative  lightness  of  the  brain.  Thon 
the  oblitération  of  the  glabella,  the  throwing  outwards  of  the 
superior  orbital  border,  the  smallness  of  the  inion,  the  slight  pro- 
jection  of  the  occipital  curved  lines,  and,  lastly,  tlu*  more  abnipt 
angle,  more  nearly  approaching  a right  angle,  of  the  forehoad  at 
the  lovel  of  the  frontal  protubérances.  Five  limes  ont  of  six 
Ave  may  décidé  the  question  Avith  certainty  ; M.  Mantegazza 
says  nine  times  ont  of  ton.*  ït  may  lx-  asked,  What  skulls 
should  be  preferred  upon  Avliich  to  study  the  races  of  Man  ? With 
Van  der  Hœven,  avo  reply,  those  of  men.  Xo  one  avouW  be  so 
bold  as  to  say  that  ethnie  characters  are  beat  exhibited  in 
the  cranium  of  the  infant;  but  the  skeleton  of  the  Avoman 
is  intermediate  betAveen  that  of  the  infant  and  the  adidt  man. 
Having  considered  the  skeleton,  Ave  must  take  a brief  glance 
at  other  questions  ni  relation  to  âge  and  function  in  Man  and 
animais,  t 

P.  Mantegazza,  “ Dei  Carat erri  Sessuali  del  Cranio  Umano,”  in  “ Archio 
per  l’Anthrop..”  vol.  ii.,  1S72;  A.  Dnreau,  “Des  Caractères  Sexuels  dn 
Crâne  Humain,”  in  “ Revue  d’Anthrop.,”  vol.  ii.,  1S73. 

t See  Colin,  “ Traité  de  Physiologie  Comparée  des  Animaux.”  Two  vols. 
Paris,  1871. 
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The  Température  of  tlie  Body, 

>Some  degrees  above  zéro  (centigrade)  in  most  animais  terrned 
cold  bloodcd,  as  reptiles  and  fishes,  is  some  degrees  higlier  in  birds 
and  mammalia,  "which  are  botli  warm  blooded.  Moreover,  it  varies 
but  little  in  tlie  latter.  The  température  of  Man  (in  the  axilla)  is 
3 1 8 centigrade  \ that  of  the  hare  and  squirrel  is  the  same  j that 
of  the  horse  is  38  ; of  the  ox,  38 -5  ; of  the  bat  and  the  whale, 
38 "8  ; of  the  tiger  and  panther,  39  ; of  the  ordinary  monkeys,  39 ’7 
(Noguh)  ; of  the  wolf,  40-5. 


The  Puise 

Varies  considerably.  It  is  from  70  to  80  in  the  minute  in  the 
adult  man  ; from  25  to  28  in  the  éléphant  ; from  36  to  40  in  the 
horse  ; from  45  to  50  in  the  ox  ; from  70  to  80  in  the  pig,  the 
sheep,  and  the  goat  ; from  90  to  100  in  the  dog  ; from  120  to  140 
in  the  cat  ; 175  in  the  dormouse  ; 200  in  the  mouse. 

Phenomena  of  Reproduction. 

These  exliibit  still  more  marked  différences.  Three  points  here 
demand  our  attention,  viz.  the  duration  of  gestation,  the  number 
of  young,  and  menstruation.  Generally  speaking,  in  the  mammalian 
sériés,  the  circumstances  -winch  are  favourable  to  reproduction  are 
in  direct  ratio  to  the  shortness  of  life.  The  smaller  species  carry 
their  young  a shorter  period  than  the  larger,  and  hâve  a greater 
number  of  young  at  a birth.  In  the  following  list  we  see  the  place 
occupied  by  Man.  He  lias  two  at  a birth  more  frequently  than  the 
monkey  tribe,  and  exceptionally  he  lias  three  or  four. 


Mouse  ... 

Period  of  Gestation. 
Weeks. 

3 

Number  of 
young. 

...  10  to  15 

Hare 

4 

...  3 or  4 

Perret  ... 

G 

G to  8 

Dog 

9 

...  5 or  6 

Lion 

14  

...  4 „ 5 
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Roebuck... 

Pcriod  of  Gestation. 
Weeks. 

...  24  

Number  of 
young. 

2 

Macauco... 

...  15 

1 

Macacus  Rhœsus 

...  26  

1 

Macacus  Maimon 

...  34  

...  1 

Stag  

...  36  

...  1 

Seal 

...  39  

...  1 

Woman  ... 

...  39  

1 

Cow 

...  41  

...  1 

Mare 

...  43  

1 

Camel 

...  45  

...  1 

Giraffe  ... 

...  61  

...  1 

Eléphant 

...  100  

1 

Menstruation  is  not  confinée!  to  woinen,  nor  to  the  pitheciun 
monkeys.  ïlio  phenomenon  is  identical  with  tliat  called  “rut"  in 
animais. 


Duration  of  Life. 

The  mean  duration  of  life  in  Man  is  at  the  présent  lime,  in 
France,  about  40  y cars,*  and  the  ordinary  duration  from  70  to  80. 
Sonic  individuels,  exceptionally,  live  beyond  100  vears.  Béraud 
says,  one  in  3100  in  England.  Prichard  mentions  that  in  the  year 
1799,  Eastron  had  collected  together  1712  cases  of  centenarians  : of 
tliis  number,  277  had  attained  from  110  to  120years;  117  from 
120  to  150;  and  eight  from  150  to  180.  lie  also  gives  a great 
number  of  other  equally  well-authenticated  and  not  less  extra- 
ordinary  cases.  With  some  exceptions,  Man  is  the  most  highly 
favoured  of  the  mammalia  as  regards  longevity  ; the  reproductive 
faculty  continues  longer,  and  lie  enjoys  a long  old  âge.  But  is  not 
tliis  due  to  the  care  ivhich  lie  takes  of  himself?  The  average 
duration  of  life  in  Europe  is  increasing,  ivhile  in  coimtries  ivhere 
the  people  go  about  naked  it  is  decreasing. 

Among  animais,  longevity  is  generally  less  in  the  smaller  species. 
The  pig  lives  to  the  âge  of  9 years,  the  dog  from  15  to  18,  the 

* “ Sur  le  Prétendue  Dégénérescence  de  la  Population  Française  ” bv 
il.  Broca,  in  “ Bull.  Acad.  Méd.”  1867. 
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locav  from  20  to  25*  the  horse  and  tlie  ox  to  20,  tlie  camel  to  45, 
tlie  éléphant  from  150  to  200  ycars.  As  regards  the  tliree  higher 
anthxopoids,  the  average  duration  of  life  is  from  40  to  50  years. 


General  Functions  and  Psychical  Manifestations. 

Man  inhabits  every  région  of  the  globe,  and  inures  liimself  to  ail 
climates  and  to  ail  conditions  of  life.  Whether  at  the  pôle  or  the 
equator,  on  the  liigliest  mountains  or  in  the  deepest  valleys,  in  arid 
deserts  or  unhealthy  swamps,  nothing  seems  to  daunt  him.  The 
Esquimaux  are  to  be  met  with  up  to  80  degrees  north.  There  are 
those  who  live  and  thrive  in  the  Andes  and  the  Himalayas,  at  an 
altitude  of  4000  or  5000  mètres  and  upwaxds  ; and  we  find  in- 
habitants even  in  those  vast  régions  in  whicli  Livingstone  travelled 
up  to  his  middle  in  water.  From  47  degrees  cent.  ( = 116-6  Falir.) 
in  the  shade,  as  observed  in  Sénégal,  to  56  below  zéro  ( = 100  degrees 
Fahrenheit  below  freezing-point)  at  the  pôles,  are  the  extremes  of 
température  which  he  is  able  to  support.  Some  animais  readily 
adapt  themselves  to  the  most  opposite  conditions  of  climate,  as  the 
dog  ■ others  are  unable  to  bear  such  changes,  as  the  reindeer,  the 
bear,  the  lion,  the  wliale.  This  is  how  the  disappearance  of  certain 
geological  species,  as  the  mégathérium,  the  mastodon,  and  the 
mammoth,  is  to  be  accounted  for.  The  anthropoid  apes  live  in 
communities  in  certain  circumscribed  régions  ; the  gorilla  and  the 
chimpanzee  on  the  west  coast  of  Africa,  at  about  15  degrees  north 
and  south  of  the  equator  ; the  orang  in  Bornéo  and  Sumatra  ; the 
o-ibbons  in  India,  bordering  on  China  and  Malacca.  M.  Scliwcin- 
fui'th  lias  discovered  a new  species  of  chimpanzee  on  the  banks  of 
the  Upper  White  Elle.  Other  species  bave  been  described, 
belonging  to  the  tertiary  epoclis,  in  different  parts  of  the  globe, 
especially  in  France.  We  may  remark  that  the  antliropoids  are 
only  to  be  met  with  in  hot  countries.  This  power  which  Man 
possesses,  of  more  or  less  readily  accustoming  liimself  to  any  climate, 
is  to  be  accounted  for  from  the  fact  (1)  That  he  is  omnivorous  ; 

* A bear  cubbed  in  one  of  the  pits  in  Berne,  is  saicl  to  hâve  reached  tlie 
âge  of  47  yoars. 
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:uul  (2)  that  lie  knows  Iioav  to  clotlie  liimself  and  to  manufacture 
Aveapons  and  implements.  The  Esquimaux  subsista  on  oil  and  the 
fiosh  of  seals  ; the  Todas  of  the  Nilgherries  on  milk  and  puise. 
Sonie  tribes  live  on  fish  and  shell-fish,  and  take  sea  water  as  a 
boverage.  Üthers  mix  clay  with  their  food,  while  ci vilised  nations 
obtain  their  supplies  from  ail  sources.  Man  cooks  his  food,  but  he 
doos  not  despise  the  raw  mollusk,  or  undrèssed  fish,  or  the  raw 
tlcsh  of  the  niammalia.  Unlike  any  other  animal,  he  rears  cattle 
and  devotes  liimself  to  agriculture.  11e  niakes  use  of  various 
animais,  as  the  dog,  the  eut,  the  camel,  and  the  reindeer,  to  sub- 
serA'e  his  own  purposes  ; and  even  his  felloAV-creatures,  be  they 
black  or  Avliite,  are  equally  umler  his  dominion.  In  tliis  respect 
sonie  animais  imitate  him — as  the  red  ants  in  their  treatment  of 
the  black  ants. 

The  majority  of  animais  possess  natural  means  of  protection  and 
defence.  The  gorilla  lias  a fur  peculiar  to  liimself,  powerful  canine 
teeth,  and  a muscular  System  of  extraordinary  strength.  Other 
niammalia  possess  agility  and  swiftness  in  running,  ivliich  enables 
them  to  escape  from  enemies.  Man  lias  notliing  of  the  kind. 
“ Xaked  and  ivithout  iveapons,”  such  is  Linnæus’s  définition  of 
him.  Ail  his  varions  methods  of  operation  lie  OAves  to  his  industry. 
From  the  remotest  period  lie  lias  made  use  of  tire,  and  lias  manu- 
factured  flint  implements.  The  anthropoid  ape  lias  never  knoAvn 
Iioav  to  make  use  of  a staff,  to  put  up  a fence,  to  make  a fire,  nor 
to  construct  a habitation  Avliieh  can  be  dignified  by  a liigher  title 
than  tliat  of  a nest.*  The  negroes  of  the  islands  in  the  Indian 
Océan,  Avho  live  in  trees,  or  sleep  under  bundles  of  sticks  laid 
against  a rock,  do  so  from  indolence  or  indifférence,  ratlier  than 
from  incapacity.  The  loAvest  savages  knoAvn  bave  some  notion  of 
draAAÛng  ; they  knoAV  at  least  Iioav  to  make  a cross  or  a round  in 
imitation  of  objecte  Avkicli  they  see  around  them  ; and,  for  our 
part,  Ave  attach  but  little  credence  to  the  statement  made  by  Old- 
field,  that  the  aborigines  of  Western  Àustralia  are  unable  to 

* Livingstone  saw  one  of  these  enormous  nests  constructed  by  the  soko, 
one  of  the  chimpanzees.  H.  du  Chaillu  saw  a sort  of  circulât  roofing  in 
trees,  constructed  by  another  chimpanzee,  the  troglodytes  calvus. 


150 


FAMILY  RELATIONS. 


[Chap.  iv. 


distinguish  the  figure  of  a tree  from  tliat  of  a sliip.  In  the  same 
région  otlier  travellers  liave  observed,  on  tlie  contrary,  that  they 
possess  a certain  amount  of  intellectual  capacity.  It  ivould  bave- 
been  well  if  Oldfield  liad  given  sonie  case  in  vérification  of  bis- 
statement. 

Among  ali  races  of  mankind  tliere  exists  tlie  desire  to  please,  or 
tbe  love  of  dress. . In  civilised  countries  it  is  more  developed  in, 
tlie  ivoman,  among  barbarous  tribes  it  is  more  so  in  tbe  man.  Some 
tattoo  tbemselves,  or  suspend  various  ornaments  to  thcir  ears,  or  to 
tbe  septum  of  tbe  nose,  wbile  otbers  dye  tlieir  bail’,  or  sbarpen  their 
front  teetb  into  points.  Sometbüig  analogous  has  been  observed 
in  domestic  monkeys.  Many  tribes  cannot  count  above  two, 
and  are  less  favoured  in  tbis  respect  tlian  tbe  magpie,  which 
can  count  up  to  tbree,  some  say  up  to  tivelve.  But  ail  bave 
some  notion  of  number.  A Bosjesman,  bowever,  altbougb  in- 
telligent in  otber  respects,  was  incapable  of  adding  one  and  one 
togetlier. 

Man  is  not  to  be  distinguisbed  from  animais  as  regards  bis  family 
relations.  He  is  monogamous  or  polygamous,  and  the  ivoman  i-s- 
similarly  polyandrous.  Tbe  gorilla  and  tbe  chimpanzee  are  mono- 
gamous,  very  jealous  of  tbe  fidelity  of  tlieir  partners,  and  very 
devoted  in  tlieir  attentions  to  tbem.  Man,  likervise,  attaches  bim- 
self  without  hésitation  to  tbose  of  his  own  kindred.  He  lavisbes- 
bis  care  and  love  on  bis  offspring  beyond  tbe  period  of  lactation, 
and  up  to  that  ivben  they  are  able  to  look  after  tbemselves.  If 
this  period  should  be  prolonged  beyond  puberty  it  is  owing  to  the 
customs  of  society.  Tbe  ceremonies  ivbicli  among  ail  savage  tribes- 
mark  the  progress  from  infancy  to  manliood  also  mark  tbe  period 
at  which  Man  acquires  bis  independence.  Maternai  affection, 
ivitb  ail  its  évidences  of  blind  dévotion,  is,  with  rarest  exceptions, 
universal.  The  fatber  exercises  authority  pver  tbe  life  of  bis 
children  ; be  practises  infanticide  openly  at  bis  will  and  pleasure, 
in  tlie  same  ivay  as  tbe  son,  at  a later  period,  disencunibeis  liini- 
self  from  bis  parents  who  bave  become  a burden  to  him.  The 
Todas  destroy  in  tbe  cradle  ail  their  female  children  beyond  a 
certain  number,  as  being  useless,  in  tbe  same  way  as  tliey  kill 
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ail  their  male  buit'aloes  but  one,  becausc  tliey  do  not  give  milk. 
In  a state  of  nature  Man  considère  utility  tiret,  and  refera  every- 
thing  to  bis  wants,  bis  family,  and  so  on.  It  must  be  confessed 
tliat  bi  tbe  social  condition  there  is  mucb  of  tbis  sort  of  tbing 
under  a less  rough  exterior.  Selfishness  is  well  known  to  be  tbe 
îuoving  principle  alinost  univereally,  and  is  only  linnted  in  its 
action  by  a fear  of  tbe  law,  or  by  éducation. 

Man  lives  in  society  because  be  is  cmnpelled  to  do  so,  like  many 
otber  animais,  lîeing  endowed  witli  tbe  faculty  of  language,  ami 
witli  exidted  intellectual  powere,  be  wants  to  exercise  tbem,  baving 
in  view  also  the  more  ready  satislying  of  lus  maten.il  wants,  and 
tbe  réalisation  of  a larger  amount  of  coiufort.  Emulation,  wbicb 
résulta  from  tbis,  is  the  most  powerful  cause  of  progress  in  tbe 
pbysical,  moral,  and  intellectual  world.  The  larger  tbe  community, 
tbe  greater  tbe  amount  of  rivalry  ; and  the  more  tierce  tbe  contest, 
tbe  more  rapid  tbe  progress. 

A great  number  of  animais  also  seek  tbe  society  of  their  fellow- 
creatures,  and  work  in  company,  as  tbe  U-avi-r,  tbe  butbdo,  tbe 
Australian  dog,  the  horee,  the  swallow,  the  l>ee,  the  ant  1 be 
soko,  an  antbropoid  ape,  lives  in  a troop  of  ton  individuals  on  tbe 
banks  of  the  river  Lualaba.  Many  species  of  monkeys,  like 
Man,  select  a cliief,  who  directs  their  operations  and  to  whom  they 
submit.  Tbe  liowlere,  or  mycetes,  belonging  to  tbe  cebian  family, 
hold  meetings  in  wliich  one  of  tbem  sjteaks  for  houra  at  a time  in 
tho  midst  of  general  silence,  succeeded  by  great  excitement,  wbicb 
ceases  as  soou  as  tbe  speaker  gives  the  word  of  command.  < >ther 
monkeys  combine  together  to  plan  an  incursion  ; divided  into 
detachments,  sonie  plunder  and  tear  up  roots,  othere  make  a chain 
for  tbe  purpose  of  earrying  tbem  from  hand  to  hand  \ otbers  are 
placed  as  sentinels  to  keep  watch.  In  unexpected  danger,  the 
sentinel  gives  tbe  alarm  and  ali  decarnp.  It  bas  been  remarked 
tbat  if  it  bappens  that  tbe  troop  is  surprised,  owing  to  tbe  fault  of 
tbe  sentinel,  there  is  a grand  hubbub  in  tlie  neigbbouring  forest 
during  tbe  night,  and  on  tbe  rnorrow  the  body  of  one  of  the 
plunderere  is  found,  to  ail  appearance  baving  been  put  to  deatb  by 
his  companions. 


152 


RELIGIOUSNESS. 


[Chap.  iv. 


It  lias  been  said  that  one  of  the  characteristics  of  rnan  is  religious- 
ness, tliat  is  to  say,  “ the  faculty  of  belief  in  something  above 
liuman  understanding.”  Would  it  not  be  better  to  define  it  as  an 
internai  impulse,  whick  prompts  us  to  individualise  the  unknown 
and  to  make  him  the  object  of  adoration  1 * 

Be  it  as  it  may,  many,  even  among  the  most  civilised,  hâve 
neither  tliis  belief  nor  tliis  impulse,  and  are  satisfied  to  live  without 
troubling  themselves  as  to  that  winch  they  do  not  comprehend  ; 
they  hâve  neither  fear,  nor  reverence,  nor  gratitude — the  three 
causes  of  religions  conceptions.  There  are  nations  and  tribes  with- 
out  religion  and  without  any  mode  of  worship,  and  who  believe 
only  in  wizards  or  fetich.  It  is  true  they  make  every  form  of 
superstition  to  subserve  their  religiousness.  But  some  African  or 
Melanesian  tribes  bave  not  even  superstitions.f 

Neither  good  luck  nor  misfortune  affects  them  in  any  way.  If, 

Ifc  is  impossible  to  take  religion  in  its  strict  sense  as  tbe  faculty  of 
believing  in  a god  ; if  so,  half  of  the  population  of  the  globe  would  be 
destitute  of  it.  Taking  Buddhism  alone,  there  are  three  or  four  hundred 
million  votaries  of  this  “ religion  without  God,  founded  on  charity  arnount- 
ing  to  madness.” — Laboulaye. 

f Nothing  requires  such  calm  and  impartial  judgment  as  the  inquiry 
into  the  moral  and  religious  condition  of  savage  tribes.  Burchell,  through 
his  interpréter,  addressed  two  or  three  questions  to  Bosjesmans,  and  im- 
mediately  came  to  the  conclusion  that  “ they  were  brutes,  becauso  they  did 
not  answer  the  simple  question  : What  is  the  différence  between  a good  and 
a bad  action  ? ” Cases  of  this  kind  are  very  common.  Other  travellers, 
less  impulsive,  perseveringly  inquired  into  their  beliefs  and  superstitions, 
and  came  to  the  conclusion  that  they  had  no  conception  of  anything  outside 
themselves,  and  were  persuaded  that  they  dio  in  the  same  condition.  liich 
are  we  to  believe  ? Such  a tliing  is  rare  as  a rule.  Ail  missionaries,  to 
whatever  ehurch  they  belong,  are  impressed  with  the  conviction  that 
savages  believe  in  a god,  in  the  existence  of  a soûl,  and  m the  déluge  ; while 
independent  travellers  arrive  at  altogetlier  different  conclusions.  The  fact 
is  the  savage  endeavours  to  please  those  front  whom  lie  is  likely  to  gain 
something.  He  understands  the  wishes  of  the  missionaries  and  satisfies 
them  It  is  absolutely  undeniable  that  the  absence  of  ail  abstract  ideas  is 
a very  common  characteristic  of  savage  tribes;  terror  causes  them  to  sce 
evil  spirits  cverywhere,  and  to  create  for  themselves  fetich,  but  the  opposite 
fecling,  the  récognition  of  that  which  docs  tlicm  good,  induces  them  to  con- 
çoive of  beneficent  spirits. 
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after  long  abstinence,  tliey  get  a windfall,  they  eat  ami  think  of 
nothing  further.  In  tliis  respect  Man  is  inferior  to  tlie  dog,  which 
maintains  a dovoted  attaclinient  to  tlie  liand  tliat  bmigïs  him  liis 
tlaily  fooil,  to  tlie  master,  wlio  is  to  him  as  a God.  Assuredly  tliis 
animal  lias  a belief  in  something  above  him.  Say  if  tliose  birds 
-winch  warble  their  songs  at  tlie  rising  of  tlie  sun  are  not  moved 
by  an  internai  impulse  to  praise  nature  for  tlie  inimité  pleasure 
•which  slio  bestows  upon  them  '?  This  is  but  little  remoyed  from 
adoration. 

Man  alone  lias  an  idea  of  duty — a monde.  Is  tliis  certain  î 
And  of  what  kind  of  morality  are  we  to  speak  tirst — of  tliat  of  tlie 
pensant  or  of  tlie  noble — of  tlie  morality  of  tlie  laws  or  of  natural 
morality  1 A very  remarkable  Knglish  work*  mentions  tliat 
morality  is  essentially  variable,  progressive,  and  jierfeetible  ; tliat 
it  is  a reflex  of  wants,  of  usages,  and  of  circumatances  ; wlmt  is 
good  liore,  is  bnd  elsewheiv-  as  to  take  care  of  one’s  intirm  parent, 
or  to  bury  him  alive.  Its  radius,  lie  says,  lias  gone  on  enlarging 
for  âges,  from  tlie  inferior  to  tlie  superior  races  ; at  tiret  consisting 
only  of  tlie  family,  it  lias  since  extended  to  tlie  whole  tribe  ; tliat 
which  was  evil  in  one  was  good  in  other  tribes.  Tlience  it  lias 
spread  far  and  wide  and  lias  become  international.  “Morality  or 
ethics,”  says  Mr.  Tylor,  “signifies  tlie  act  of  conforming  to  tlie 
mimners  {mores,  ’i&i)  of  tlie  society  to  which  we  lielong.  ïliere 
are  not  two  races  in  the  world  which  hâve  exactly  tlie  sanie 
code  of  morality,  but  each  lias  its  own,  which  is  sanctioned  by 
public  opinion.”  At  the  présent  moment  throughout  Europe  do 
not  the  rules  of  morality  change  in  the  event  of  warî  Tylor’s 
most  approved  criterion,  “ Do  not  to  anotlier  tliat  wliich  you  would 
not  liave  doue  to  yourself,”  applies  to  animais  as  well  as  to  man. 
The  dog  knows  tliat  in  order  not  to  be  bitten  lie  must  not  bite, 
and  acts  accordingly  : lie  lias  also  bis  morality. 

Man  possesses  conseiousness  of  tliat  which  philosophera  call 
le  moi,  that  is  to  say  of  himself,  of  his  personality.  It  would  be 


* “ Primitive  Cultui-e,”  by  E.  B.  Tylor.  Second  édition.  London,  1873. 
Translated  into  Freneh;  Reiswald  and  Co.’s  édition.  Paris,  1876. 


15-4  MENTAL  EACULTIES.  [Chap.  iv. 

strange  if  animais  liad  it  not  also.  Man  lias  tlic  sense  of  tlie 
noble,  of  tlie  just,  tbougli  he  lias  niany  ways  of  expressing  it.  He 
grasps  tlie  relations  of  cause  to  effect  ; tlie  animal  (loes  the  same. 
He  posscsses  spontaneity,  will,  tlie  power  of  balancing  probabilities  : 
but  is  it  not  so  with  animais  1 Madness  even  is  not  peciüiar  to 
ni  an.* 

M.  Houzeau  lias  worked  out  this  subject  in  a masterly  manner 
in  liis  two  volumes  on  “ The  Mental  Faculties  of  Animais.”  But 
Prichard,  tlie  most  orthodox  of  antbropologists,  liad  previously 
clevoted  a long  cliapter  to  tlie  considération  of  their  psycbical  en- 
dowments  ( facultés  psychiques).  Tbere  is  also  a work  in  tbe 
“ Bibliothèque  des  Sciences  Contemporaines,”  wliich  treats  of  ail 
these  questions. t 

But  to  the  anthropologist,  or  the  unprejudiced  naturalist,  the 
inference  is  obvious.  Between  Man  and  most  animais  tliere  is  no 
absolute  radical  différence  in  intellectual  arrangement.  Ail  the 
faculties  of  Man  are  to  be  found,  without  exception,  in  animais, 
but  in  a rudimentary  state  ; sonie  are  very  highly  developed,  others 
more  so  even  than  in  ourselves.  It  is  not  the  exclusive  possession 
of  spécial  faculties  winch  gives  us  our  supremacy,  our  judgment, 
our  intelligence,  our  correctness  of  observation  ; but  the  measure  of 
these,  and,  bettcr  still,  our  holding  them  in  perfect  equiübrium.  In 
a madman  we  continually  notice  a faculty  of  rising  to  a higher 
state  than  that  wliicli  the  sane  man  possesses.  Keep  this  well  m 
view,  and  the  madman  would  appear  to  you  to  be  a genius  ; but  at 
the  same  time  other  faculties  are  debased,  there  is  a loss  of  balance, 
and  eonsequently  a less  amount  of  reason.  The  intellectual 
characteristic  of  Man  in  general,  and  especially  of  the  man  of 
wisdom,  is  the  exact  equilibrium  of  ail  his  faculties,  and  not  the 
increase  or  exaltation  of  any. 

Another  physiological  character  connected  with  the  function  of 
the  brain,  wliich  anthropologists  look  upon  as  peculiar  to  man,  is 

* Seo  “ Traité  de  la  Folio  des  Animaux  et  de  ses  Rapports  avec  celle  do 
l’Homme,”  by  Pierquin.  Tvvo  vols.  Paris,  1839. 

f Seo  also  “L’Anatomie  Comparée  du  Système  Nerveux,  by  Leuret  and 
Gratiolet,  vol.  i.,  cbap.  “ Facultés  des  Mammifères.”  Paris,  1839. 
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tlie  faculty  of  language,  or  that  of  uttering  articulate  sounds.  Ac- 
cording  to  the  doctrine  of  tlie  dérivation  of  Man  from  less  perfeot 
animal  forms,  Man  ivould  hâve  taken  lus  origin  from  the  moment 
tirât  lie  vas  put  in  possession  of  tliis  faculty. 


Faculty  of  Language. 

Many,  if  not  ail,  animais  communicate  to  one  anotlier  tlieir 
thoughts  relating  to  tlieir  ugual  life  ; they  hâve  intonations  and 
modulations  of  voice,  eacli  of  which  lias  a distinct  and  detinite 
meaning.  They  variously  express  fear,  joy,  sutfering,  and 
lmnger.  They  make  themselves  understood  by  those  of  tlieir 
own  species,  of  tlieir  own  family,  of  tlieir  own  young  ; they  wunt 
tliem  of  the  approach,  of  the  nature,  and  of  the  amount  of  danger, 
lïut,  as  a general  iule,  they  do  not  articulate.  Some  of  tliem  juin 
togethor  a few  consonants  to  vomds,  but  they  repeat  tliem  witliout 
change.  Jn  tliis  respect  tlie  notes  of  birds  ivould  better  deservo 
tlie  mime  of  language. 

Let  us  explain.  There  exista  in  Man  and  animais,  and  cominon 
to  tliem  both,  a general  faculty  called  that  of  expression  ((riitu&in), 
or  tlie  faculty  of  connecting  an  idea  witli  a sign.  Its  various 
manifestations  are  tlie  faculties  of  mimicry  ami  of  speech  ; pro- 
bably  also  music  and  drawing.  The  munie  faculty  evidently  exista 
in  animais.  The  dog  winch  stands  at  game,  and  nuis  back  tu  sec 
if  liis  master  is  in  pursuit,  or  whicli  scratches  at  the  door  to  Ire  let 
in,  is  a proof  of  tliis.  It  is  not  surprising  that  the  animal  does  not 
possess  the  faculty  of  délinéation,  seeing  that  it  lias  not  the  perfect 
liand  of  Man,  nor  lias  it  been  instructed.  We  can  sirnply  allude  to 
the  hum  of  inseets  produced  by  the  friction  of  tlieir  elytra,  and 
pass  on  to  tlie  vocal  faculty.  There  is  not  the  slightest  doubt  that 
animais  express  tlieir  ideas  in  tliis  way.  M.  Coudereau  lias  taken 
great  pains  to  analyse  the  language  of  the  lien,  and  the  numerous 
intonations  corresponding  to  each  order  of  ideas,  vhieli  are  pro- 
voked  by  the  small  number  of  feelings  and  wants  in  connection 
Avith  its  humble  existence.  But  in  this,  and  probably  in  that 
y 0Avbno  nionkeA , are  there  not  articulate 


150 


FACULTY  OF  LANGUAGE. 


[Chap.  iv. 


sounds,  or  syllables  more  or  less  jumbled  togetber,  Avliich  deserve 
tlie  title  of  language  ? We  must  remember  that  the  primitive 
languages  spolcen  by  Man  Avéré  monosyllabic.  Ail  philologists  tell 
ns  so,  and  that  very  feAv  elementary  syllables  Avéré  sufficient  at 
iirst  to  constitute  an  articulate  language.  ïhe  question  then 
résolves  itself  into  this  : Hoav  many  articulate  sounds  or  simple 
syllables  Avould  be  required  to  constitute  a language,  and  Avhere  is 
the  line  to  be  draAvn  betAveen  the  relatively  perfect  language  of 
some  species  of  animais,  and  the  primitive  language  of  the 
loAvest  type  of  our  oavii  progenitors  ? Of  course  Ave  are  not  referring 
to  the  parrot,  Avliich  attaches  no  meaning  to  its  utterances,  but  to 
monkeys,  Avhicli  make  use  of  different  syllables,  each  having  a 
distinct  meaning. 

We  Avili  noAAr  analyse  the  mechanism  of  human  speech.  ïhe 
aû  expired  from  the  lungs  enters  into  vibration  in  the  larynx, 
Avhere  the  voice  is  formed,  and  passes  through  the  mouth,  Avhere 
articulation  takes  place.  ïhe  muscles  of  the  larynx  modify  the 
former,  the  muscles  of  the  vault  of  the  palate,  of  the  tongue,  of  the 
cheeks  and  lips,  hâve  to  do  Avith  the  latter.  But  these  also  contract 
for  other  purposes,  and  are  supplied  by  different  nerves.  The 
stimulation  of  these  nerves  at  their  origin  Avould  only  produce 
irregular  contractions  having  no  definite  object.  There  are  then 
besides  spécial  centres,  having  distinct  functions,  in  Avhich  the 
appropriate  movements  are  co-ordinated,  and  to  Avhich  the  mental 
impressions  are  conveyed.  Thanks  to  the  expérience  Avith  Avliich 
nature  favours  us  in  the  living  body,  the  centre,  in  relation  not 
only  Avith  articulation  in  general,  but  Avith  each  particular  System, 
is  Avell  knoAvn.  When  the  quadrilatéral*  indicated  by  M.  Broca, 
at  tlie  posterior  extremity  of  bis  third  frontal  convolution,  especi- 
aJly  on  the  left  side,  is  affected  by  an  acute  lésion,  the  faculty  of 
articulating  is  disturbed  or  altogether  suppressed.f 


* Sco  page  109  on  the  Seat  of  the  Faculty  of  Language. 

+ In  microcéphales,  Avho  hâve  never  been  able  to  learn  to  speak,  the 
third  frontal  convolution  lias  been  found  atrophied.  It  has  been  asked  Avhy 
the  faculty  of  language  should  appear  to  be  localised,  or  rathcr  is  the  more 
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The  plienomenon  reduced  to  its  most  simple  expression  is  termed 
aphemia.  The  individual  préserves  bis  intellect,  expresses  liis 
ideas  by  gestures  or  by  writing,  moves  bis  tongue  and  lips,  and 
lias  power  of  voice,  but  is  unable  to  articulate  ; liis  general  faculty 
of  expression  remains,  but  lie  lias  lost  the  power  of  speech.  At 
otber  times  tlie  lésion  is  more  extensive  ; ho  lias  still  ideas,  but  is 
incapable  of  committing  them  to  writing  or  otherwise.  Sometimes 
the  lésion  is  still  more  considérable,  and  the  intellect  itself  is 
affected. 

We  seo  thon  the  sériés  of  operations  wliicli  languago  m pi  ires, 
and  to  whicb  so  many  more  or  less  distinct  organs  lend  thoir  aid  : 
(1)  Tbought  and  will  ; (2)  The  general  faculty  of  expression  ; 
(3)  The  particular  faculty  of  articulating  ; (4)  The  transmission  by 
nerves;  (5)  The  execution  by  muscles.  Tliese  functions  are 
thoroughly  in  accord,  and  largely  developed  in  Man,  but  is  it  not 
so  in  the  animal  1 The  animal  lias  ideas,  lie  possesscs  the  faculty 
of  expression  and  of  articulating  soumis,  but  ail  this  is  in  a rudi- 
nientary  state.  In  Man,  on  the  contrary,  ail  hâve  assumed  gignntic 
proportions;  liis  ideas  hâve  become  multiplied  in  the  course  of 
âges;  liis  faculty  of  articulating  lias  become  perfected  by  use  ; liis 
nerves  and  muscles  hâve  learnt  to  obey  liirn  absolutely.  And  in 
the  same  way  as  an  instrument  gives  ont  more  harmonious  soumis 
according  as  the  fingers  which  play  upon  it  acquire  greater  expert- 
ness,  and  the  musical  power  which  directs  them  greater  force,  so 
human  language.  is  the  resuit  of  progressive  development  in  the 

often  exercised  from  the  left  side.  Two  explanations  hâve  been  given  ; 
that  of  M.  Broca  is  the  ouo  gencrally  admitted.  We  are  not  right-handed, 
he  says,  by  accident,  but  because  the  left  hemisphere,  which  présidés  over 
the  movements  of  the  right  side  by  the  décussation  of  the  nerves  near  their 
origin,  has  from  the  first  a greater  amount  of  activity.  This  excess  of 
activity  extends  to  ail  the  functions  of  which  this  hemisphere  is  the  seat, 
and  notably  of  that  of  articulation.  There  are  exceptions,  nevertheless  ; 
that  is  to  say,  there  are  persons  who  originally,  or  after  a lésion  in  the  left 
hemisphere,  speak  with  their  right  ; in  the  same  way  as  there  are  some  people 
originally  left-hauded,  and  others  who  hâve  become  left-handed  in  consé- 
quence of  having  lost  their  right  hand. 
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course  of  âges  from  efforts  at  first  weak  and  unpretending.  But  is 
it  the  multiplication  of  ideas  ■winch,  originally  gave  birth  to 
language,  or  language  which  lias  given  development  to  ideas  1 
This  is  the  question.* 


CHAPTEE  Y. 

PATIIOLOGICAL  CHARACTERS— DISEASES FACTS  OF  TERATOLOGY 

MICROCEPHALUS HYDROCEPHALUS PREMATURE  SYNOSTOSES 

ARTIFICIAL  DEFORMATIONS  OF  THE  SKULL — CONCLUSION  AS  TO 
MAN’S  PLACE  IN  THE  CLASS  OF  MAMMALIA. 

Pathological  conditions  are  merely  déviations  from  the  pliysio- 
lomcal  state.  They  affect  living  organs,  and  hâve  reference  also 
to  man’s  life  generally.  The  chapter  on  pathological  characters, 
although  important,  is  only  a sequel  of  our  general  division  on 
pliysiological  characters.  The  points  on  this  horizon  which  inte- 
rest the  anthropologist,  only  looking  at  the  comparison  of  Man 
with  the  other  mammalia,  are  of  three  orders  : (1)  The  number 
of  diseases  common  to  Man  and  animais,  and  the  few  peculiar  to 
the  one  or  the  other  ; (2)  The  disturbances  in  the  regidar  de- 
velopment of  the  body,  Avhen  they  can  throw  any  liglit  on  the 
problem  of  the  origins  of  organisation  ; (3)  Particular  alterations  in 
the  skeleton  being  capable  of  being  confounded  with  the  normal 
condition. 

The  laws  of  patliology  are  the  same  throughout  the  whole 
mammalian  sériés  as  tliose  of  physiology,  upon  which  they  dépend  ; 
their  effects,  too,  are  generally  identical.  Animais,  like  Man,  are 
subiect  to  accidents,  to  faults  of  development,  to  diseases  of  an 
acute  and  transicnt  nature,  and  to  tliose  which  are  clironic  and  of 
long  duration.  They  liave  the  troubles  of  youth  as  wcll  as  those 

» Sce  “ La  Linguistique,”  by  M.  Aboi  Hovelacque,  2nd  édition,  Paris,  1876, 
« Bibliothèque  des  Sciences  Contemporaines.” 
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of  ol(l  a<m.  In  both  arc  observed  inflammatory  and  rhcumatic 
affections,  éruptive  fevers,  typhus,  the  neuroses  ; the  only  différence 
is  in  the  country  in  winch  these  diseases  manifest  tliemselves, 
and  in  the  symptoms  resulting  from  this.  'lhere  is  as  great  a 
différence  between  the  diseases  which  attack  Europeans  and  those 
seen  in  Negroes,  as  between  the  diseases  of  Man  and  those  of 
animais.* 

'finis  the  eaux  aux  jambes  (grease)  in  the  horse  is  the  saine  disease 
as  the  cow-pox  of  the  cow  and  the  small-pox  of  Man.  Expérimenta 
by  inoculation  hâve  dearly  proved  this.  The  scab  of  aheep  is 
doubtless  something  of  the  sanie  kind  ; the  pig,  too,  is  subject  to  a 
form  of  small-pox.  The  congestion  of  the  spleen  of  the  slieep 
species  becomes  the  charbon  in  liorned  cattle,  and  the  nmlignant 
pustule  in  Man.  It  is  unnecessary  to  say  that  affections  of  the 
skin  are  not  the  sanie  on  the  thick  skin  of  the  horae  and  on  the 
délicate  skin  of  the  European.  Between  the  lutter  imd  that  of  the 
Ncgro  tlicre  are  also  différences  in  this  respect.  So  the  nervous , 
System  being  less  impressionable  in  animais,  the  reaction  is  less 
strong,  and  the  fever  less  apparent  l.ike  ourselves,  the  animal  is 
dyspeptic,  asthmatie,  tuberculous,  scrofulous,  or  cancerous.  Like 
ourselves,  the  constituent  éléments  of  lus  blood — the  globule,  the 
albumen,  and  the  fibrin — increase  or  diminish,  producing  amenda, 
dropsy,  or  scurvy.  Food  other  than  the  milk  provided  for  tlieir 
use,  produces  in  tlieir  young  diarrhœa,  as  in  Man.  They  hâve  the 
same  swelling  of  the  glands  during  the  éruption  of  the  teeth.  A 
young  orang  died  under  our  own  observation  owing  to  disoiilers  of 
dentition,  whicli  arose  while  we  were  treating  it  as  we  should  hâve 
done  a human  being.  The  acarus  which  produces  the  itch  may 
differ  in  kind,  but  its  effects  are  identical.  Parasites  in  general, 
such  as  entozoa,  vary,  as  in  Man,  according  to  cliniate,  but  in  the 
sanie  way  as  those  which  infest  vegetables.  Hydrophobia  is  met 
with  in  the  dog,  the  cat,  the  wolf,  the  fox,  the  cow,  and  the  horse, 
as  in  Man  ( Trousseau ).  Syphilis  exists  ainong  apes.  A macacus 
sinicus  which  was  the  subject  of  a communication  to  the  Anthropo- 

* “ Dictionnaire  de  Médecine  Vétérinaire,”  by  Bouley  and  Reynal.  Two 
vols.  1859. 
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logical  Society  of  London,  in  1865,  presented  tlie  tliree  sériés  of 
plienomena — tlie  ulcération  of  tlie  sexual  organs,  tire  falling  olf  of 
tlie  hair,  and  tlie  affection  of  tlie  boues,  The  diseases  of  the  brain 
themselves  are  not  peciüiar  to  Man.  Animais  exhibit  many  forms 
of  delirium  ; but  they  are  more  frequent  in  Man,  owing  to  the  im- 
portance of  the  organ  winch  is  their  seat,  as  well  as  to  tlie  activity 
and  delicacy  of  its  manifestations. 

In  a word,  tlie  pathological  types  are  the  sanie  througliout  the 
Avliole  mammalian  sériés,  and  are  only  modified  according  to  species. 
The  diseases  peculiar  to  one  or  many  species  are  rare,  as  glanders, 
whicli  appears  peculiar  to  Man  and  solipeds.  Moreover,  animal 
patliology  lias  advanced  but  little,  and  has  scarcely  reaclied  beyond 
tliat  of  our  domestic  species. 

Anomalies  of  development  are,  according  to  our  idea,  of  four 
kinds.  Some  exhibit  themselves  physiologically  during  life  : for 
example,  giants  and  those  afflicted  with  polysarcia  ; others  are  con- 
génital, but  can  be  modified  or  removed  after  birth  ; a third  kind 
are  congénital  and  irrémédiable,  except  occasionally  by  surgical 
means,  and  are  called  monstrosities,  or  teratological  plienomena  ; a 
fourth  are  the  organic  anomalies  described  at  page  126,  under  the 


name  of  Beversions. 

Among  giants  Ave  may  mention  a Finlander,  ivlio  iras  2 '83  mètres 
in  heiglit,  and  a Kalmuck,  Avhose  skeleton  is  in  the  Muséum  Orfila, 
2-53  mètres.  Then  Ave  hâve  divarfs,  but  tliese  are  for  the  most 
part  affected  with  rickets.  The  heiglit  of  the  celebrated  Bébé 
of  King  Stanislas  of  Poland  Avas  89  centimètres;  another,  25 
years  of  âge  and  56  centimètres  üi  heiglit,  Avas  presented  to 
Henrietta  of  France  in  a pie. 


The  ordinary  weight  of  the  man  is  63  kilogrammes,  accord- 
ing to  Quételet,  and  that  of  the  Avoman,  54.  Ve  hâve  seen 
dwarfs  Avho  only  Aveighed  from  4 to  8 kilogrammes.  In 
polysarcia,  or  obesity,  the  Aveight  is  often  more  tlian  loO  kilo- 
grammes. Tavo  Lnglishmen,  brothcrs,  Aveighed,  the  one  ~ } > 
kilogrammes,  the  other  240  {^Sctppe]/).  Another  Lnglishman,  in 
1724,  measured  1 mètre  72  centimètres  round  the  body,  and  Avas 
1 mètre  86  centimètres  in  heiglit.  Barrow  mentions  a half-caste 


ALBIXISM. 


1G1 


CHAP.  T.] 


from  the  Cape  of  Good  Hope,  who  lived  twelve  years  in  liis  bed, 
and  was  bumt  alive  in  it  ; the  liouse  having  taken  tire,  neither  the 
door  nor  the  window  was  found  large  enougli  to  enable  hini  to  get 
out. 

Albinos  are  individuels  in  whom  the  pigmentary  inatter  is  so 
•far  déficient  that  the  skin  and  hair  are  eolourless,  the  iris  is  trans- 
parent, and  the  choroid  coat  destitute  of  the  dark  pigment  for  the 
absorption  of  redundant  rays  of  light.  In  conséquence  ot  tliis, 
they  are  unable  to  bear  bright  sunlight,  and  seo  lietter  at  night  than 
during  the  day.  Their  eyeballs  are  attected  witli  a perpétuai 
oscillating  movement,  their  skin  and  hair  are  eolourless,  or  of  a 
dull  white,  the  eyes  reddish,  the  transparency  of  the  (issues  show- 
ing  the  blood  circulating  through  the  capillaries.  J lu*v  are  often 
indolent,  and  without  muscular  vigour.  There  are  jiartial  albinos, 
in  whom  ail  the  above  symptom»  are  observed,  but  in  a less  degree. 
They  may  easily  pass  unnotieed  among  the  white  races,  but  are 
very  observable  among  the  hlack  ; their  hair  is  flaxen  or  red,  their 
skin  coffee-coloured  or  speckled,  their  eyes  are  light  blue  or 
reddish. 

Both  are  met  witli  among  ail  races  and  under  ail  climates.  In 
sonie  of  the  native  courts  on  the  west  coast  of  Africa,  especially  in 
Congo,  they  are  an  object  of  vénération,  ami  go  by  the  name  of 
“ dondos.”  Dr.  Schweinfurth  lias  seen  a great  nuntber  of  theni  with 
the  king  of  the  Monbouttous  on  the  banks  of  the  Bahr-èl-Gliazel. 
T rom  their  présence , among  the  blackest  populations,  Prichard 
framed  an  important  argument  in  favour  of  the  influence  of 
extemal  circumstances,  and  of  the  dérivation  of  the  hutnan  race 
from  one  primitive  pair.  He  delighted  to  réitéra  te  it,  and  more- 
over  he  was  the  first  to  establish  the  fact  that  their  hair  was  as 
woolly  and  their  features  were  as  negro  as  those  of  their  fellow- 
•countrymen  of  the  same  tribe.  ¥e  say  again,  albinism  is  only  a 
monstrosity,  a pathological  condition  which  lias  been  cured,  and 
we  must  take  care  how  we  place  implicit  reliance  on  the  eonfused 
accounts  given  of  it  liy  travellers.  A cutaneous  affection  called 
pif  i/riüïix  versicolor  is  seen  in  ivliites,  as  a partial  loss  of  colour  of 
some  portions  of  the  skin,  wliile  the  accumulation  of  pigment  upon 


it 


102 


MONSTROSITIES.,  [Ciiap.  v. 


other  portions  causes  tliem  to  appear  of  a deeper  colour.  The  eyes 
are  not  at  ail  affected  in  these  cases. 

Our  opinion  is  that  what  lias  heen  called  in  negroes  piebald, 
and  described  as  an  example  of  partial  albinism,  is  tlie  same  thing. 
The  scaly  affection  called  ichthyosis,  often  of  a marked  hereditary 
cliaracter,  to  which  Mr.  Darwin  frequently  alludes,  and  the  suhjects 
of  whicli  deserve  the  title  of  porcupine  men,  has  no  interest  for  the 


anthropologist. 

Two  individuals,  Eussians  hy  birth,  were  recently  exhibited  in 
Paris,  called  dog-men,  whose  bodies  Avéré  covered  Avith  a quantity  of 
lono-  coarse  liair  *,  they  were  also  said  to  liaAre  exhibited  a defectiA  e 
development  of  the  teeth.  Similar  cases  in  Burmah  and  India  hâve 
been  described,  which  Avéré  hereditary  through  three  générations. 

Monstrosities,  of  which  there  are  many  varieties,*  are  produced 
during  embryonic  or  fœtal  life,  either  in  conséquence  of  hereditary 
prédisposition,  of  some  accident  to  the  mother,  or  from  some  disease 
of  the  fœtus.  They  arise  either  from  arrest,  excess,  or  perversion 
of  development.  Some  are  incompatible  with  life,  others  do  not 
interfère  Avitli  it.  ¥e  are  not  about  to  give  an  explanation 
respecting  the  tAVO  théories — either  the  one  as  to  the  pre-existence 
of  germs°  as  maintained  by  Winslow,  but  iioav  abandoned,  and 
Avhicli  means  that  the  embryo  represents  from  the  very  first  the 
future  being  in  his  entirety  ; or  the  other,  that  of  Serres  and  Isidore 
Geoffroy  Saint-Hilaire,  called  epigenesis,  Avhich  Ave  hâve  described 
at  page  128,  and  Avhich  admits  progressive  development.  Among 
these  °monstrosities,  we  may  mention  polvdactylism,  or  the  existence 
of  from  four  to  seven  Angers,  which  has  been  noticed  as  having 
occurred  through  many  générations  ; inversion  of  the  viscera,  in 
Avhich  the  lieart  is  found  oïdy  on  the  right  side,  or  Avhere  ail  the 
viscera  are  inverted  ; the  absence  of  one  or  more  limbs  ; herma- 
phroditism  ; liypospadias  ; imperforate  anus  ; hare-lip  ; spina  bifida  ; 
microcephalus,  &c.  One  of  the  most  curions  of  the  teratologicaJ 
groups  is  diplogenesis,  in  which  the  whole  body  is  more  or  less 
double,  as  if  there  liad  been  a fusion  of  two  genns,  or  a duplication 
of  a single  one.  The  Siamese  twins,  and  the  two  Zambo  guis 


* Isidore  Geoffroy  Saint- Hilaire,  “ Traité  de  Tératologie.”  Paris,  1832. 
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exliibited  in  1874  in  Paris  were  of  this  kind.  Perliaps  ive  ouglit 
to  speak  of  them  as  examples  of  supplementary  limbs,  as  that  of  a 
girl  of  14  or  15  years  of  âge,  exliibited  the  same  year  before  tlic 
Anthropological  Society  by  Dr.  Dali. 

Monstrosities  are  not  peculiar  to  Man  ; they  are  frequent  also 
among  animais.  Wc  shall  only  speak  of  those  winch  are  specially 
interesting  to  us  as  taking  place  in  the  head,  as  microcephalus  and 
hydrocephalus.  Under  the  name  of  mental  alienation  wc  include 
ail  the  various  functional  disorders  of  the  brain.  1 hese  may  lie 
reduced  to  threo  : (1)  Mania  properly  so  ealled,  which  breaks  out 
in  individuels  liitherto  sane,  lias  two  forais — the  one  <>f  excitement, 
the  other  of  dépréssion — and  is  general  or  partial  ; (2)  Dementia, 
which  is  a general  and  progressive  feebleness  of  ail  the  faculties, 
and  is  of  two  kinds — accidentai,  or  senile  ; (3)  Idiotcy,  in  which 
the  faculties  hâve  never  attaincd  tlieir  full  development.  In  tlie 
tliree  forais,  the  volume  of  the  brain  is  increased  or  diminished 
according  to  the  amount  of  diseuse,  and  according  to  the  greater  or 
less  amount  of  blood  which  it  contains.  In  ordinary  mania  tliere 
is  ratlier  an  increase,  and  in  dementia,  sooner  or  later,  a decrease. 
The  lésion  affects  the  entire  organ,  it.s  central  portions,  its  convolu- 
tions,  and  sometimes  solely  the  gray  substance  covering  tliem,  and 
the  functional  disorder  becomes  permanent  It  is  imjiossible  to  lie 
deceived,  and  true  lniinan  superiority  consists  in  knowing  how  to 
look  the  trutli  in  the  face.  The  most  beautiful  of  our  intellectual 
manifestations — those  of  which  wc  are  so  justly  proud — are  the 
product  of  a material  organ,  in  the  same  way  as  bile  is  the 
product  of  the  liver,  and  the  circulation  is  the  product  of  the  con- 
tractions of  the  heart.  A sound  and  healthy  brain  produces  soimd 
judgment  and  imderstanding  ; a cliseased,  bloodless,  and  impaired 
brain  produces  the  reverse.  That  which  distinguishes  Man  from 
the  brute  is  the  quality  and  quantity  of  the  organ — the  quality  and 
quantity  of  the  product. 

If  mania  and  dementia  only  concern  medicine,  idiotcy  has  an 
interest  for  anthropology  ; it  exhibits  the  brain  sometimes  less 
developed,  more  simple,  more  or  less  stunted  in  growtli,  and 
approaching  more  to  that  of  animais. 

il  2 
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Tliere  are  many  direct  causes  of  idiotcy.  Sometimes  the  volume 
of  tire  brain  is  normal,  but  its  convolutions  are  very  large,  generally 
less  flexuous,  or  decidedly  imperfect  at  some  particular  point. 
Sometimes  it  is  hypertrophied,  and  its  convolutions,  thougli  simple, 
are,  as  it  were,  piled  upon  one  anotber,  and  tend  to  produce  im- 
pressions on  tbe  internai  surface  of  tlie  cranium.  Sometimes  it  is 
altogetker  atroplxied,  or  only  so  on  one  side,  in  its  frontal,  pariétal, 
or  occipital  lobes,  in  its  central  portions,  or  in  a group  of  convolu- 
tions -vvliicli  avc  bave  seen  replaced  by  cellular  tissue,  or  trans- 
formed  into  a serons  cyst.  In  a -case  sbown  to  us  by  Dr.  Mierze- 
jewski,  tbe  pariétal  and  occipital  lobes  were  so  sbrunken,  tbat  tbe 
cerebellum  was  completely  uncovered,  as  in  tbe  kangaroo.  Tbese 
apparently  contradictory  lésions  explain  wby  tbe  weigbt  of  tbe 
brain  of  lunatics  generally  bas  not  uniformly  exliibited  tbe  dimi- 
nution whicb  we  migbt  bave  expected,  as  compared  witb  tbe 
brains  of  men  of  sound  mind.  It  is  tbe  same  witb  the  cubic 
measurements  of  tbe  cranial  capacity.  Tbe  cranium,  at  tbe  termi- 
nation  of  infancy,  may  remain  small,  but  at  adiüt  âge  and  later  it 
is  unable  to  follow  tbe  retraction  of  its  contents,  and  to  beeome  less 
in  size.  After  inspecting  520  crania  of  insane  persons,  collected  by 
Esquirol,  wbicb  form  part  of  the  muséum  of  tbe  Anthropological 
Institute  of  Paris,  and  setting  aside  tbe  probable  cases  of  hydro- 
cephalus,  we  may  safely  say  that  tkeir  mean  cranial  capacity  is 
below  the  mean  in  men  of  sound  mind.  If  one  could  obtain  tbose 
of  idiots — tbat  is  to  say,  tbose  wbo  bave  been  insane  from  birtk — 
tliere  cannot  be  a doubt  that  Ave  sbould  find  it  tbe  same  in  tbem. 
Crétins,  Avhieh  are  to  be  found  under  various  names  in  almost  ail 
mountainous  parts  of  tbe  globe,  may  be  placed  in  tbe  same  category 
as  idiots.  The  immédiate  cause  of  cretinism  is  by  no  means  certain. 
Pmt  bow  singular  tbat  this  widespread  malady  sbould  take  place  under 
tbe  influence  of  external  circumstances  acting  upon  tbe  brain  of  tbe 
infant  cven  during  intra-uterine  lifc  ! Tbe  bead  is  generally  large,  tbe 
figura  tbat  of  an  aged  person,  and  tbe  nose  deeply  sunlc  at  tbe  root, 
Avhick  bas  given  rise  to  a tlieory  of  Avbicb  avc  shall  speak  presently.* 

* See  “ Treatise  on  Mental  Diseases,”  by  Greisenger.  Translated  into 
Frcnch  by  M.  Baillarger.  Paris,  1861. 
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Ail  in  Avhom  tho  brain  has  not  attained  a certain  degree  of 
development,  or  the  cranial  cavity  a given  capacity  at  adult  âge,  are 
termed  microcéphales,  Avhether  sucli  be  really  idiots  or  bave  only  a 
general  diminution  of  intellect  similar  to  that  of  young  infants. 
M.  Broca  divides  them  into  demi-microcepliales  and  microcéphales 
proper. 

Ho  says  ail  the  non-deformed  crania  of  adult  Européens  whose 
capacity  is  beloAV  1150  cubic  centimètres,  and  the  horizontal  cir- 
cumference  less  than  480  millimètres,  if  a man,  and  475  if  a _ 
Avoman,  are  demi-microcepliales.  The  length  and  width  art)  less 
positive  ; moreovor,  Ave  may  consider  crania  to  be  demi-microcepliales 
Avhoso  length  is  1G3  millimètres  and  under,  in  the  man,  or  100  and 
under,  in  the  woman,  and  Avhose  Avidth  is  133  in  the  man  and  127 
in  tho  woman.*  But  tho  diminution  continues  still  further,  which 
brings  us  to  tho  considération  of  tho  true  microcéphales. 

Microcephalus  is  owing  to  a general  or  partial  arrest  or  perversion 
of  development  in  one  part  of  the  brain,  which  manifesta  itself  at 
various  période  of  intra-uterine  life.  It  is  merely  an  anatomical 
varicty  of  idiotcy.  The  organ,  in  the  absence  of  complication,  con- 
tinues to  grow,  but  irregularly  and  sIoavIv.  Its  Aveight,  at  puberty, 
reaches  from  400  to  500  grammes,  aecording  to  M.  I lelasiauve  ; it 
has  been  knoAvn  to  be  360  and  evcn  240  grammes  (Marshall). 
The  cerebellnm,  Gratiolet  States,  is  larger  in  proportion  to  the  brain 
proper,  and  the  convolutions  are  those  of  a fœtus  of  tive  montlis. 
Atrophy  is  most  frequently  seen  on  the  anterior  lobes,  and  some- 
times  on  the  posterior.  The  cranium  has  a capacity  of  from  300 
to  600  cubic  centimètres,  a circumference  of  from  320  to  370  milli- 
mètres, and  a length  of  from  100  to  118.  Tavo  microcéphales,  of 
the  âges  of  10  and  15  years,  mentioned  by  Yogt,  had  a mean  of 
333  cubic  centimètres,  and  seven  adults,  a mean  of  433.  The  mean, 
in  six  cases  of  ail  âges,  from  M.  Broca's  muséum  and  laboratory, 
measured  by  M.  Montané,  Avas  440,  and  that  of  three  of  them 
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of  from  20  to  30  ycars  of  âge,  measured  by  M.  Broca  him- 
self,  414.* 

ïhe  body  romains  dwarfcd  or  continues  to  be  developed;  it 
reaclies  puberty,  and  présents  ail  the  cbaracteristics  of  that  period 
Avithout  the  power  of  procréation  ; sucli  Avas  tbe  case  in  the  micro- 
céphales exliibited  twice  in  Paris  under  the  name  of  Aztecs,  on 
account  of  their  supposed  origin.  The  man,  who  was  32  years  of 
âge,  Avas  l-35  mètre  in  height,  the  Avoman,  Avdio  AAras  29,  P32  mètre. 
Their  intellectual  capacity  Avas  scarcely  that  of  a eliild  of  three  years 
of  âge  ; their  language  consisted  of  about  fifteen  Avords,  Avhich  they 
uttered  in  jerks.  (Fig.  19.) 

As  a resuit  of  the  defective  development  of  the  brain,  there  is 

a.  b. 


smallness  of  the  cranium,  especially  in  the  frontal  région,  as  seen 
in  the  above  figures  of  tAVO  Aztecs.  The  facial  région,  Avhich 
groAVS  regularly,  at  least  more  so  tlian  the  cranium,  appears  large. 
The  eyeballs,  in  conséquence  of  the  atrophy  of  the  forehead,  project 
above,  and  are  slightly  hidden  under  the  loAver  lidj  the  nose,  at 
least  in  these  two  cases,  is  very  projecting.  They  are  very  prog- 
nathous,  their  loAver  jaAV  is  smaller  than  the  upper,  so  that  the 
alveolar  arch  recedes  about  25  millimétrés. + 

* “ Instructions  Craniologiqucs  de  la  Société  d’ Anthropologie,”  drawn  up 
by  M.  Broca,  p.  147— a pamphlet  of  200  pages,  Avith  plates,  Paris,  1S76; 
“ Sur  les  Microcéphales,”  by  Cari  Vogt,  Geneva,  1867  ; “ Étude  Anatomique 
du  Crâne  chez  les  Microcéphales,”  by  L.  Montané,  Paris,  18<4. 

t See  the  discussion  on  the  microcéphales  on  the  occasion  of  our  introducing 
these  two  Aztecs  to  the  Anthropological  Society  in  “ Bull.  Soc.  d Anthrop., 
2nd  séries,  vol.  ix.  187b  vol.  x.  1875. 
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The  tlxircl  sériés  of  patliological  characters  has  référencé  to 
morbid  deformities,  or  those  following  upon  morbid  conditions. 
They  affect  especially  the  skeleton,  bones  deformed  by  dises se  being 
mietaken  for  sound  bones.  These  morbid  conditions  eitlier  affect 
ail  the  bones  or  only  those  of  the  cranium;  the  former  include 
rickets,  inflammations  of  the  bones,  syphilis,  old  sores,  and  fractures. 
We  refer  the  reader  to  works  on  pathology  for  the  majority  of 
thèse,  and  shall  confine  ourselves  principally  to  rickets,  and  to  some 
diseases  peculiar  to  the  cranium. 


Rickets. 

Kickets  is  a disorder  of  nutrition,  in  which  the  proccss  of  ossifi- 
cation is  arrested  at  the  period  when  the  osseous  tissue  is  about  to 
become  thorouglily  organised  ( Brocu ).  It  is  less  a disease  tluin  a 
state  of  suffering,  symptomatic  of  an  impoverished  condition  of  the 
system.  It  exhibits  itself  from  the  third  month  of  intra-uterine 
life,  up  to  18  or  25  years  of  âge,  when  the  skeleton  luis  donc 
growing  (L.  Tripier),  but  it  is  more  frequent  about  two  years  of 
âge.  The  softened  bones  become  deformed  and  incurved,  in  con- 
séquence of  the  weight  of  the  body,  of  tin*  contraction  of  the 
muscles,  and  of  accidentai  pressure.  It  is  at  the  weakest  point  of 
the  naturel  incurvations  tliat  the  bending  usually  takes  place. 
A character  common  to  ail  these  deformities  is  the  following  : 
By  making  a section  of  an  old  rickety  long  bone,  the  compact 
osseus  tissue  is  thicker-  on  the  diaphysis  at  the  concavity  of  the 
curve,  and  thinner  at  the  convexity.  Another  effect  of  the  disease 
is  this  : the  epiphyses,  owing  to  the  stage  of  ossification  being 
accelerated,  are  found  anchylosed  to  the  diaphysis  before  the  bone 
has  arrived  at  its  fidl  size,  so  tliat  the  cliild  ceases  to  grow,  and 
remains  a dwarf  and  deformed  ever  afterwards.  "We  cannot  there- 
fore  dépend  upon  any  important  measurement  if  made  upon  bones 
affected  with  rickets.  The  following  are  certain  indications  by 
which  they  may  be  recognised  : 

In  the  clavicle  the  two  curvatures  are  increased,  especially  the 
internai,  which  makes  an  abrupt  bend. 

In  tlie  ribs  the  flatness  and  thinness  are  increased. 
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In  the  lminerus  tlie  curve  takes  place  "below  tlie  middle  portion, 
its  convexity  looking  forwards,  forwards  and  outwards,  or  outwards. 

In  the  fore-arm  thc  hend  is  in  hoth  bones,  or  in  one  only,  about 
the  middle,  and  is  from  behùid  forwards,  being  accompanied  by  a 
certain  amoirnt  of  torsion. 

In  tlie  fémur  the  angle  of  the  neck  is  diminishcd,  and  the  natural 
torsion  of  the  boue  is  inereased,  the  lowcr  half  becoming  arched 
forwards  or  outwards. 

In  the  leg  botlx  bones  are  affected.  The  deformity  never  occurs 
in  the  upper  part  of  the  tibia,  but  at  its  middle  and  inferior  portion. 
The  most  common  is  the  curvature  internally,  which  M.  Broca 
compares  to  a yataghan  ; the  bone  is  flattened  from  before  back- 
wards,  its  anterior  border  is  more  or  less  sunlc  in;  its  external 
concave  border  is  sharp  ; the  internai,  to  which  is  attached  the 
interosseous  aponeurosis,  is  thick.  The  next  form  is  that  of  an 
antero-posterior  curvature,  the  section  of  which  is  triangular,  and  the 
iinterior  border  is  convex  from  above  downwards,  and  sharper  than 
usual  ; it  bas  the  appearance  of  a sabre,  but  in  an  opposite  direction. 
The  curvature  outwards  or  backwards  is  also  met  with,  but  less 
frequently.  Xumbers  2 and  3,  Fig.  20,  copied  from  the  mernoir 
in  which  M.  Broca  had  to  contradict  M.  Pruner-Bey  relative  to  thc 
pretended  rickety  deformities  in  the  bones  of  the  Eyzies,  exhibit  the 
two  most  common  forms. 

Bickets  exhibits  its  effect  on  the  cranium  in  a very  decided  way. 
It  causes  thc  process  of  ossification  to  be  suspended,  and  at  a later 
period  it  accélérâtes  and  perverts  it.  Two  absolutely  opposite  results 
are  produced,  the  one  retarding  the  évolution  of  the  sutures,  the 
other  hastening  it.  It  is  évident  that  rickets  sometimes  exists  duxing 
the  period  of  intra-uterine  life.  Ail  do  not  allow  this,  but  it  is 
certain  that  some  analogous  disorder  passes  at  this  period  mto  the 
bones,  traces  of  which  remain  during  tlie  whole  of  life.  If  tins 
condition  is  cured  spontaneously  by  an  accélération  of  the  process 
of  ossification,  like  true  rickets,  we  should  liave  in  it  a simple 
explanation  of  a sériés  of  cranial  deformities  depending  on  the 
development  of  the  bones,  for  which  the  usual  théories  would  not 
account.  The  effects  of  rickets  when  it  unexpectcdly  cornes  on 
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after  birth  are  better  understood.  Giving  warning  of  its  approach 
before  the  fontanelles  and  tlie  fibro-cartilaginous  lamiuæ  vrhich  givo 
form  to  the  bones  during  the  process  of  ossification  are  sufficiently 
Consolidated,  rickets  causes  thern  to  become  soft,  lessens  their 
résistance,  leaving  the  craniuin  to  struggle  against  the  continuai 
growth  of  its  contents.  Here  and  there  the  osseous  parietes  become 
thinned  and  even  perforated  ; bulgings  are  fornied  from  the  moment 
that  the  work  lias  a tendency  to  begin  again,  new  and  independent 
points  of  ossification  make  their  appearance,  which  later  on  produce 
the  ossa  Wormiana.  M.  Bouvier  says,  “ when  the  bregmatic  ton- 
tanello  is  not  closed  at  two-and-a-half  years  of  âge,  it  îs  caused  by 
rickets.”  Shotild  the  diseuse  unexpectedly  make  its  appearance  at 


Fia.  20.— Section  of  the  tibia  nt  tho  union  of  tho  «pi-r  f.nrth with  Uio  Wr  Üirco  Jourtb . . 
No.  1.  Normal  triangular  tibia  : -,  lUckoty  tibia  »t  «ta  l»ur»l  r,mT«ture  . ^ Rlcktty 
tibia  at  its  antero-poetorior  curvaturo  ; I,  Internai  border  . K.  V , which  the 
Antorior  border  or  erest  of  the  tibia ■;  A 1.  T,  No.  ahow » tho  n. 
doformity  is  produced. 


a later  period,  tvhen  the  sutures  are  more  advanced,  the  èfiects  aie 
different.  Subsequently  a cure  takes  place  by  a kind  of  porous  or 
condenséd  callus,  ossification  proceeds  with  imdue  energy,  especially 
in  the  serratures,  and  a condition  of  things  is  brought  about  in  one 
or  several  of  the  sutures  urhich  ought  only  to  exist  naturally  at  or 
beyond  40  years  of  âge — prématuré  synostosis. 

A loss  of  balance  between  the  résistance  of  the  parietes  of  the 
cranium  and  the  increasing  development  of  its  contents  is  the  prin- 
cipal cause  of  its  pathologieal  deformities.  It  is  sufficient  that  one 
of  these  causes  should  be  at  work  for  the  bones  and  even  for  the 
brain  to  become  diseased.  ïhe  parietes  become  softened,  or  at  a 
later  period  prematurely  Consolidated,  wliereas  the  brain  remains 
Sound  and  goes  on  increasing  naturally  ; deformity  is  making  its 
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appearance.  If  the  parietes  are  passing  through  their  regular  phases 
of  development  while  hydrocephalns  or  hypertrophy  of  the  brain  is 
going  on,  the  sanie  resuit  may  be  produced.  The  causes  of  the 
phenomena  are  simple  while  their  résulta  are  complex. 


Hydroceplialus. 

Hydrocephalns  is  dropsy,  or  an  increased  sécrétion  of  fluid,  in  the 
cranial  cavity,  whether  this  fluid  lias  its  source  in  the  ventricles  or 
between  the  membranes. 

It  is  acute  or  chronic,  the  chronic  form  being  either  very  serious 
in  amount,  moderate,  or  slight.  If  the  acute  form  exists  to  any 
considérable  extent  it  is  speedily  fatal.  A certain  Cardinal,  how- 
ever,  lived  to  be  twenty-three  (1)  years  of  âge  ; liis  liead  resembled  a 
large  bail,  and  froni  the  base  of  the  foreliead  to  the  occiput 
measured  87  centimètres  in  circumference.  In  its  moderate  and 
chronic  form  it  is  interesting  to  the  anthropologist  in  two  ways  : 
either  the  hydroceplialus  cornes  on  shortly  after  birth,  wlien  the 
sutures  offer  no  obstacle  to  the  distention  of  the  head,  and  the 
skull  on  recovery  is  easily  clistinguished  by  its  generally  spherical 
shape  ; or  it  makes  its  appearance  at  a later  period,  when  the 
membranous  spaces  between  the  sutures  are  more  or  less  ossified  or 
serrated,  and  then  the  arched  projections  are  more  limited  in  extent, 
and  only’  appear  at  certain  points.  We  may  also  mention,  but 
witli  some  reserve,  a condition  of  partial  hydroceplialus,  in  which, 
owing  to  adhesions  between  the  membranes,  the  fluid  accumulâtes 
at  particular  spots  in  the  form  of  cysts,  or  the  boues  give  way,  or 
become  altered,  as  in  the  preceding  case,  at  some  spécial  point. 

The  principal  causes  of  hydroceplialus  are  the  bad  constitution 
of  the  parents,  or  hereditary  prédisposition.  Franck  mentions  the 
fact  of  seven  infants  following,  and  Gœlis  of  six,  being  attacked 
with  this  disease.  Its  symptoms  are  easily  recognised  : the  sutures 
are  wide  and  very  slow  in  closing  \ the  boues  become  thinned, 
ossification  is  arrested,  and  a species  of  local  rickcts,  confined  to  the 
cranium,  cornes  on  as  a complication. 

General  hydroceplialus,  which  cornes  on  after  birth,  and  is  sub- 
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sequently  amenable  to  treatment,  is  recognised  at  once  hy  the 
elobular  form  of  tlie  cranium.  That  of  the  second  or  thml  kim 
l more  difficult  to  diagnose,  owing  to  the  existence  in  both  of  the 
followin"  characters  : The  frontal  protubérances  are  projectmg, 
or  rather*  the  whole  forehead  is  so  ; the  temporal  shells  présent  at 
thcir  centre  a rounded  arching,  or  the  superior  border  is  detached 
from  the  pariétal.  The  supra-occipital  région  forma  an  ovoul  pro- 
jection, winch  commnnicates  with  the  pariétal  surfaces  by  an  abrupt 
inclined  plane,  in  the  thick  portion  of  winch  we  see  a number  of 
ossa  Wormiana.  The  retro-mastoid  sutures  are  complicated  ; the 
sagittal  and  coronal,  as  well  as  the  union  of  the  grcat<y  wings  of  the 
sphenoid  with  the  pariétal,  are  tlûckened,  or  raised,  or  interrupU-d 
by  ossa  Wormiana.  Frequently  a transverse  channol,  from  one 
surface  of  the  greater  wing  of  the  sphenoid  to  the  other,  and  winch 
is  not  readily  fourni,  passes  across  the  bregma,  and  seems  to  «livide 
the  cranium  into  two  parts,  each  of  which  is  increased  in  size  ; tlie 
orbital  vault  is  pressed  downwards.  M.  Broca  mentions  as 
important  signs— wlien  they  cxist— a primary  circumscribed  arch- 
ing at  the  anterior  border  of  the  temporal  shell,  encroaching  upon 
the  adjacent  portion  of  the  pterion,  and  anothcr  arching  at  a point 
which  ho  calls  the  dacrion,  that  is  to  say  at  the  internai  surface 
of  the  orbit  at  the  union  of  the  frontal,  the  ascending  process  of 
tlie  maxillary  and  the  os  unguia. 


}I ypertrophy. 

Hypertrophy  as  well  as  atrophy  of  the  brain  are  disorders  of 
development  of  the  substance  of  that  organ,  which  genei  allj 
produce  their  eti'ects  upon  the  parietes  of  the  brain-case.  It  assumes 
the  form  of  an  acute  or  ehronic  disease,  or  of  a sub-pliysiological 
condition,  and  is  frequently  induced  by  excessive  work  which 
parents  exact  from  their  children  before  they  are  fully  developed. 
That  which  cornes  on  during  life  or  at  its  close  does  not  concem  us 
liere  ; that  which  appears  during  intra-uterine  life,  or  soon  after 
birth,  lias  a most  important  influence  on  the  évolution  of  the 
cranium.  M.  Baillarger  has  seen  a case  of  hypertrophy  in  which 
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the  body  weighing  23  kilogrammes,  thc  brain  weighed  1160 
grammes  ; and  anotlier  in  which  at  four  years  of  âge  tliis  organ 
weighed  1305  grammes.  Hypertrophy  is  general,  or  partial;  it 
affects  the  wliole  encepbalon,  tbe  brain,  a single  hemispkere,  a 
single  lobe,  tbe  corpus  callosum,  or  a group  of  convolutions.  The 
causes  ivliich  produce  it  are  such  as  produce  hydrocephalus  or 
rickets,  and  the  effects  of  the  three  diseases  are  similar.  The 
inflammation  which  more  particularly  causes  hypertrophy  or  hydro- 
cephalus sometimes  passes  to  the  parietes  of  the  cranium  through 
the  membranes,  producing  porous  or  condensed  callus,  and  an 
arrest  in  the  ossification  of  the  sutures  or  their  prématuré  oblitéra- 
tion, although  the  natural  effect  of  each  of  these  maladies  is 
distention  of  the  cranium. 


Prématuré  Synostoses. 

Deformities  of  the  most  varied  description  resuit  from  ail  the 
above-mentioned  causes,  and  from  the  unequal  method  in  which 
they  exercise  theh’  influence  upon  the  sutures.  The  arrest  of  the 
ossification  of  the  sutures  is,  however,  less  serious  than  theh'  pré- 
maturé oblitération.  The  temporary  sutures  of  intra-uterine  life,  as 
the  interparietal  and  metopic,  persist  for  an  indefinite  period  witli- 
out  resiüting  in  any  appréciable  deformity  ; and  moreover  this  per- 
sistence  is  regarded  by  some  persons  as  the  probable  indication  of 
some  disorder  in  the  new-born  infant.  Stahl  bas  seen  the  breg- 
matic  fontanelle  open  in  a man  of  50  years  of  âge,  but  lie  does  not 
say  whether  lie  presented  any  other  peculiarity.  The  resuit  of  an 
arrest  of  the  ordinary  ossification  at  the  edges  of  the  sutures  is  that 
tliere  is  an  increase  of  the  volume  of  the  cranium,  which  is  not 
sensibly  deformed.  The  effects  of  prématuré  synostoses  are  more 
serious,  but  they  vary  according  to  the  period  at  which  they  are 
produced.  Of  a grave  character  when  the  synostosis  takes  place  in 
early  infancy,  their  gravity  diminishes  subsequently,  and  gradually 
disappcars  when  the  brain  lias  arrived  at  or  near  its  full  terni  of 
development. 
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M VirehoAv*  lias  attempted  to  formulate  a general  law  : ‘ At 


second  proposition  is  that  “ of  ail  tho  parts  of  the  cmnnnn,  lue 
base,  and  notably  the  basilar  vertebræ,  attain  the  largest  amount  of 


development.” 

Two  othor  statements  of  the  saine  author  ought  to  be  recorded. 
■Cretinism,  according  to  him,  is  due  to  the  synostosis  of  the  tri- 
basilar  bone— that  is  to  say,  of  the  sphono-basilar  suture  and  the 
.suture  of  the  body  of  the  anterior  sphenoid  and  the  postenor 
sphenoid.  This  is  why  crétins  liave  the  occipital  shortened,  and 
tho  base  of  the  noso  sunk  in.  Neither  the  one  nor  the  other  is 
proved  to  démonstration.  Cruyeilhior  lias  refuted  b\  anticipation 
the  explanation  given  as  to  microcephalus  ; tho  fueta  collected  by 
M.  Vogt  do  not  cstablish  it,  and  the  specimens  in  the  laboratory 
of  M.  lîroca  contradiot  it. 

Let  us  givo  some  examples  of  our  own. 

Should  the  spheno-frontal  suture  be  synostosed,  the  forehead 
not  having  tho  power  to  become  further  enlarged,  Avili  remain 
contracted  while  the  rest  of  the  cranium  continues  to  increase. 
Should  tho  sagittal  and  coronal  sutures  be  ossified,  the  lambdoidal 
and  inforior  latéral  remaining  free,  the  vault  at  the  cranium  Avili 
become  lifted  up  en  masse  (acrocephalus),  and  the  increased 
development  Avili  be  at  the  expense  of  the  occipital  portion.  AVe 
are  acquainted  Avith.  two  examples  of  this  kiml.  In  another 
cranium  avc  AAÛtness  the  contrary  : the  sagittal  and  the  lambdoidal 
are  synostosed,  and  it  is  the  frontal  which  is  driA  en  forv  ards,  the 
valût  of  the  cranium  being  at  the  same  time  raised.  Another 
cranium  exliibits  better  still  what  is  taking  place  : ail  the  latéral, 
posterior,  and  anterior  sutures  are  welded  together,  with  the 
•exception  of  the  anterior  tAvo-thirds  of  the  sagittal,  and  the  internai 
tAvo-thirds  of  the  coronal  on  the  left  side.  AAliat  is  the  resuit  1 

* Yirchow,  ‘‘Gcsammelte  Abliandlungen,”  Frankfort,  1856  ; and  “Unter- 
sucliungen  über  die  Entwickelong  der  Scbœdelgrundes,”  Berlin,  1857. 


174 


SCAPHOCEPHALUS. 


[Chap.  v. 


The  anterior  and  internai  lialf  of  the  left  pariétal  Ls  lifted  up  above 
the  level  of  the  neighbouring  surfaces.  It  is  unnecessary  to  pro- 
ceed  farther.  What  we  always  notice  is  an  internai  pressure  at 
one  point,  exerting  its  influence  at  the  part  in  the  immédiate 
vicinity  where  it  meets  witli  the  least  résistance,  and  producing  at 
the  first  point  an  arrest  of  development,  and  at  others  one  or  more 
compensatory  arcliings  ( voussures  de  compensation).  What  fre- 
quently  surprises  us  is  to  notice  a similar  synostosis  in  two  different 
skullsj  and  one  only  to  be  deformed.  Tliis  dépends  on  the  âge  at 


Fxc.  21. — Seapliocephalic  cranium  of  a Negress  from  Sénégal. 

•which  the  lésion  is  produced.  Dr.  Thulié  lias  presented  to  the 
Société  d’ Anthropologie  a cranium  which  possesses  considérable 
interest  in  this  respect.  An  accidentai  bony  callus  was  présent  on 
one  of  the  parietals,  and  had  synostosed  the  sagittal  and  coronal 
suture  on  one  side  only,  notwithstanding  which  the  cranium  was 
perfectly  uniform  ; this,  as  well  as  other  indications,  showed  that 
the  welding  had  taken  place  at  15  or  20  years  of  âge.  We 
must  also  remember  that  we  are  only  looking  at  the  cxternal 
surface  of  tlic  cranium,  and  that  in  certain  unaccountable 
deformitics  tlicrc  may  exist  on  the  internai  surface  incomplète 
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synostose  winch,  escape  observation.  V e will  concliule  b\  gi\  ing 
a classical  example  of  synostosis. 

Scaphocephalns  signifies  a deformity  peculiar  to  the  cranium, 
and  is  characterised  by  its  contraction  transversely,  its  antero- 
posterior  élongation,  and  its  increase  in  height.  The  skull  tnrned 
upside  down  has  the  fornx  of  a boat,  from  which  its  name  is 
derived  ; the  forehead  is  straight,  bulging,  and  narrow  ; the 
occipital  is  globidar  and  conical,  and  projects  backwards  from  the 
lambdoidal  sntnre.  An  horizontal  crest  reaches  from  one  to  the 
other  on  the  anterior  half,  the  sides  shelving  like  the  roof  of  a 
house,  which  the  oblitération  of  the  pariétal  protubérances  renders 
still  more  prominent.  In  two  specimens  presented  to  the  Société 
d’ Anthropologie,  the  length  was  to  the  width  as  56  : 100  in  one, 
and  as  f>0  : 100  in  the  other.  These  are  the  faintest  cephalie 
indices  hitherto  observed  on  the  human  cranium. 

Four  opinions  are  put  forward  in  explanation  of  tliis  pheno- 
monon  :*  (1)  According  to  M.  "\  irchow,  it  is  due  to  synostosis, 
dnring  infancy,  of  tlie  sagittal  suture,  the  other  sutures  remaining 
open.  (2)  According  to  MM.  Minchin  and  Von  llaër,  it  proceeds 
from  tliere  being  but  one  point  of  ossification  for  both  parietals — 
an  hypothesis  which  has  but  few  supporters.  (3)  According  t<> 
M.  Morselli,  tliere  are  two  distinct  parietals,  but  their  two  points 
of  ossification  are  so  near  together  that  their  fusion  quickly 
takes  place.  (4)  M.  Calori  tliinks  that  it  is  the  resuit  of  an 
original  élongation  and  narrowness  of  the  cranium.  The  four  may 
be  reduced  to  two,  namely,  the  fusion  of  the  two  parietals  and 
peculiar  formation  from  the  first.  Mr.  Barnard  Davis  is  opposed 
to  the  former  from  the  fact  that  in  lus  collection,  ont  of  27  crania 
with  the  sagittal  suture  closed,  tliere  aie  only  four  scaphocephali. 
In  the  laboratory  of  M.  Broca  there  are  many  examples  of  pré- 
maturé oblitération  of  the  sagittal  suture,  without  seaphocephalus. 
In  a Tartar  skull  belonging  to  Mr.  Huxley,  which  is  one  of  the 
largest  known,  the  sagittal  suture  is  closed,  and  the  others  are 
open.  But  there  is  an  easy  reply  to  objections  : the  synostosis  of 


* See  " Revue  d’ Anthropologie,”  vol.  iii.,  p.  709  ; “ Bull.  Soc.  d’Anthrop.,” 
meeting  of  May  7,  1871;  and  “ Instructions  Craniologiques.” 
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tlie  sagittal  only  produces  an  arrest  of  development  of  the  vault  in 
a transverse  direction  and  compensatory  inorease  in  lengtli,  that  is 
to  say  scaphocephalus,  before  the  âge  of  from  8 to  12  years  ÇBroca). 
At  two  years  of  âge  its  effects  are  almost  inévitable.  À case  is 
mentioned  in  whicli  tbe  deformity  existed  even  at  birth.  Xo  case 
of  scapbocephalus  bas  been  publisbed  up  to  tbe  présent  time  in 
wbicb  obbteration  of  tbe  sagittal  bad  not  taken  place. 


Path  ological  Deformit les. 

Various  tenus,  cliiefly  of  foreign  origin,  bave  been  employed  to 
designate  tbe  principal  cranial  forais  produced  by  tbe  causes  just 
mentioned.  Similar  naines  are  given  to  certain  pbysiological 
forais  winch  are  met  witb  as  characteristic  of  certain  races.  Here, 
from  tbe  pbysiological  to  tbe  morbid  condition,  as  witb  respect  to 
so  many  disorders  and  otber  affections  of  tbe  brain,  tbe  transition 
is  scarcely  perceptible.  In  how  many  skulls,  looked  upon  as 
sound,  is  tbere  not  présent  this  globular  supra-iniac  projection  of 
tbe  occipital,  which  is  sometimes  a characteristic  of  race,  and  at 
others  an  evidence  of  hydrocephalus  or  of  prématuré  synostosis  ? 
One  of  tbe  Esquimaux  skulls  in  tbe  muséum,  régulai-  otlierwise,  at 
least  in  appearance,  deserves  the  epitbet  of  scapbocephalus.  Tbe 
terni  bas  been  similarly  applied  to  tbe  normal  skulls  of  Australiens, 
Polynésiens,  and  African  negroes.  Tbe  following  are  some  of  tbe 
ternis  just  referred  to,  witb  tbeir  signification  : 

Acrocephalic,  oxycephalic,  hypsocephalic,  pyrgocephalic,  elevated  skull. 

Platycepbalic,  tapinocephalic,  witb.  tbe  vault  of  the  skull  flattened, 
elliptical. 

Eurycepbalic,  large  skull. 

Stenocepbalic,  narrow  skull. 

Trochocepbalic,  very  round  skull. 

Trigonocepbalic,  skull  triangular  at  tbe  top  anteriorly,  supposed  to  bo 
owing  to  the  medio-frontal  synostosis. 

Megalocepbalic,  skull  of  very  large  capacity. 

Kephalon,  largo  skull,  great  (Virchow). 

Septocepbalic,  microcéphalie,  small  skull. 

Macrocephalic,  elongated  skull. 
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Plagioceplialic,  an  obliquely-oval  defonnity  (Virchow),  lai-ge  skull  with 
forchead  flattened  (Linnæus,  Busk). 

Cyliudrocephalic,  elongatod  cylindrical  skull. 

Klinocephalic,  skull  with  vault  iu  form  of  a saddlo. 

Cymbocephalic,  kumbeccphalie,  an  exaggeration  of  the  proccding,  or  skull 
en  besace. 

Scaphocephalic,  sphcnocophalic,  boat-shaped  skull. 

Pachycephalic,  skull  with  thick  hypertrophied  pnrietcs. 


Many  of  tlicse  are  frequently  associated  toge  tin  r.  Van  dur  1 I<  even, 
for  example,  says  that  the  skulls  from  the  Caroline  Archipelago, 
certain  of  the  Hébrides,  and  Xew  Caledonia,  are  hvpsistenocephalio  ; 
I larlow,  that  a certain  deformed  skull  fourni  in  Kilesia  is  oxyklino- 
cephalie.  As  we  proceed  we  shill  tind  other  naines,  equally 
derived  from  the  Greek,  winch  are  more  generallv  in  use. 

Thero  are  not  onlv  pathologieal  deformities  ; there  are  nthors 
with  whieh  the  anthrcgoologigt  ought  to  1»'  aoquainted,  whieh  he 
frequentlv  meets  with  in  certain  skulls  in  the  course  of  lus  cmnio- 
metrical  studios,  and  whieh  he  is  obliged  to  put  aside. 


Posthumom,  Platylxtsic , awï  Pliufioeeph'il  ie  Defonuitie 

The  first,  or  posthumous,  is  easily  recognised.  It  is  produced  in 
more  or  less  xnoist  argillaceous  soils  by  the  pressure  of  tin  earth 
whieh  lias  been  exerted  upon  the  softened  skull  at  intervals  for 
âges.  The  skull  is  said  to  hâve  the  consistence  of  soft  wax,  being 
variously  shaped  according  to  the  nature  of  the  soil  in  whieh  it 
is  enveloped.*  One  wall  might  be  more  or  less  depressed  or 
sheered  roirnd,  while  the  opposite  wall  might  lie  exactly  the 
reverse.  Or  the  pressure  might  be  local.  Sometimes  an  entire 
boue  might  be  irregularly  furrowed.  Its  principal  characteristic  is 
the  absence  of  regularity  and  symmetry. 

lhe  second  bas  been  called  plastie  by  Air.  B.  Davis,  a terni  more 
conformable  with  the  preceding,  and  platybasic  by  AI.  Broca.  It 
. makes  its  appearance  unexpectedly  at  ail  periods  of  life,  but  princi- 

' Fouilles  d un  Cimetière  Bourguignon  du  Cinquième  Siècle,”  by  Paul 
Topinard,  in  “ Bull.  Soc.  d’Émulation  de  l’Ain.”  Burgundy,  1874. 
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pally  during  infancy  and  old  âge,  owing  to  a defective  consistance 
of  tlie  boues  at  tlie  circmnference  of  the  occipital  foramën.  The 
weight  of  tlie  liead  is  tlie  immédiate  cause  of  it  ; the  articulai- 
condyles,  tlie  circmnference  of  the  çccipital  foramen,  and  the 
adjoining  portion  of  the  basilar  apophysis  become  bent,  and 
penetrate  into  the  cranial  cavity  about  one  centimètre  or  less. 
M.  Broca  considers  tliat  it  is  shown  to  exist  in  white  races  when 
the  négative  angle  of  Daubenton  is  more  than  eight  degrees. 

The  third  takes  place  during  infancy,  but  accidentally,  either 
owing  to  the  infant  being  constantly  carried  on  the  sanie  arm, 
or  by  the  pressme  winch  the  weight  of  the  head  exerts  upon  the 
entire  occipital  or  upon  one  side  of  it  when  the  infant  is  lying  on 
its  back.  In  the  one  case  a médian  flattening,  in  the  other  a 
latéral  dépréssion  of  the  whole  of  the  nucha,  is  produced  ; the  skiül 
continuing  to  develope,  a compensatory  arching  ( voussure  de  com- 
pensation) is  formed  on  the  opposite  side,  and  the  maximum 
antero-posterior  length  of  the  skull  becomes  oblique  or  diagonal. 
This  is  termed  the  obliquely  oval  or  plagiocephalic  deformity. 
Other  results  also  follow.  Thus  the  synostosis  of  one-half  of  the 
sagittal  and  lambdoidal  suture,  certain  clironic  forms  of  torticollis, 
rickets,  partial  hydroceplialus,  &c. 


Artificial  Deformations. 

These  arc  also  due  to  pressme  exerted  during  life.  Sometimes 
they  are  produced  involuntarily  by  badly  - constructed  liead- 
dresses,  sometimes  voluntarily  in  order  to  conform  to  accustomed 
usarre  or  to  submit  to  certain  rites.  Man  is  an  intelligent  animal, 
but  also  a very  wliimsical  one.  The  structure  of  liis  brain  incites 
him  to  the  noblest  deeds  as  well  as  to  the  most  ridiculous  practices, 
such  as  cutting  off  the  little  finger,  scorching  the  soles  of  the  feet, 
extraeting  the  front  teeth,  or  deforming  tlie  head,  because  others 
hâve  done  so  bcfore  him. 

Artificial  deformations  of  this  kind  are  simply  customs,  and  con- 
sequently  might  liave  bcen  treated  of  in  our  second  part  when  con- 
sidering  ethnie  characters;  but  it  is  difficidt  to  separate  tliem 
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from  deformities  produced  by  other  causes,  and  we  ought  to  be 
acquaintod  with  them  before  commencing  to  practise  craniometry 
on  normal  sfculls. 

They  are  met  -with  in  botli  hemispheres.  Hippocrates  and 
Herodotus  were  the  first  to  descri be  them  among  tlie  Maerocephales, 
a pcople  to  tlie  east  of  the  Palus- Muiotis,  to  which  custom  they 
owe  their  name.  Aristotle,  Strabo,  and  Pliny  also  makte  mention 
of  them.  Within  the  last  few  years  there  lmve  been  discovered 
in  the  Caucasus,  in  the  Crimea,  in  Hungary,  in  Silesiu,  in  Belgium, 
and  in  various  parts  of  France,  ancient  and  contemporaneous 
deformcd  skulls,  agreeing  in  type  with  those  winch  hâve  been 
mentioned.  AVe  conclude,  therefore,  in  comparing  these  data  with 
those  with  which  history  fumishes  us,  that  the  Aryan  nations 
with  one  of  their  tribes  having  this  custom  lmve  passed  over  the 
Yolskes-ïectosages  of  the  Caucasus  under  the  name  of  Ciinmerii, 
through  Europe  into  France,  where  the  pmcesscs  of  disfigurement 
hâve  becomo  modified  in  the  way  we  hâve  mentioned.  Other 
skulls,  however,  hâve  been  met  with  in  Europe,  as  tlie  Helveto- 
Burgundian  skull  of  Voiteur  in  the  Jura,  in  the  form  of  a sugar 
loaf  ; and  perhaps  that  of  Bel-Air,  near  Lausanne,  in  Switzerland, 
the  nature  of  whose  deformity  is  different,  which  leads  us  to 
beliove  that  ail  the  European  peuples  distiguring  their  heads  hâve 
not  had  the  same  origin.  Deformations  of  the  skull  lmve  been 
discovered  in  Polynésie,  especially  in  Tahiti,  in  Malacea,  ami  in 
different  parts  of  Asia  as  far  as  Syria. 

But  the  classic  country  in  which  these  deformations  are  fourni  is 
America.  From  a period  prier  to  the  Christian  era,  we  see  a nation, 
the  Nuhuas,  leaving  Florida,  accord ing  to  Brasseur  de  Bourbourg, 
to  settle  in  Mexico,  and  qui tt ing  it  in  the  year  174  to  disperse, 
sonie  to  the  north,  along  the  Mississippi,  others  to  the  soutli,  across 
the  Isthmus  of  Panama,  and  there  disseminating  the  custom  of 
flattening  the  liead  from  behiud  forwards.  Other  deformations  of  a 
different  type  are  met  with  in  the  same  country,  which  it  seems 
reasonable  to  refer  to  another  primitive  people.  From  these  dévia- 
tions from  one  and  the  same  custom,  we  may  infer  that  its  origin 
dates  back  to  a very  remote  period.  They  practised  it  durincr 
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infancy  ou  both  sexes,  and  sometimes  ou  the  male  ouly,  by  very 
different  methods.  Sometimes  tke  infant  was  fastened  on  a plank, 
or  a sort  of  cradle  with  leatber  straps  ; or  tliey  applied  pièces  of  clayr 
pressing  tliem  down  with  small  boards  on  the  forehead,  the  vertex, 
and  the  occiput,  aceording  to  the  particidar  object  tliey  had  in  view. 
Sometimes  the  head  was  kneadcd  with  the  hands  or  the  knees,  or, 
the  infant  being  laid  on  the  back,  the  elbow  was  pressed  on  the 
forehead.  Circulai'  bands  were  sometimes  employed  to  support  the 
sides  of  the  head.  Sometimes  they  had  recourse  to  some  other 
method,  which  they  carried  ont  in  another  way.  Each  people, 
each  tribe,  each  family  had  its  various  methods  by  which  they 
might  be  recognised.  In  Vancouver’s  Island  and  the  neiglibour- 
ing  islands,  three  very  different  types  hâve  been  noticed  side 
by  side. 

The  infant  sometimes  dies  during  the  process,  and  when  it  sur- 
vives, it  does  so  to  the  détriment  of  the  intellectual  faculties.  The 
intellect,  however,  does  not  seem  generally  to  be  so  mucli  affected 
as  we  might  hâve  supposed.  Even  the  cranial  capacity  is  not 
diminished,  because  the  brain,  if  it  does  not  accommodate  itself 
ivhen  pressure  is  forcibly  exerted  on  it,  is  capable  of  resisting  slow, 
partial,  and  progressive  pressure.  It  lias  been  asked  whether  in 
the  course  of  time  tliese  deformations  becorne  hereditary.  The  ques- 
tion lias  generally  been  answered  in  the  négative,  notwithstanding 
which  we  would  not  assert  that  certain  brachycéphales  did  not 
originate  in  tliis  way. 

M.  Gosse  lias  described  sixteen  species  of  artificial  deformation, 
ten  of  which  were  in  American  skulls,  which  he  afterwards  reduces 
to  five.  M.  Lunier  admits  seven  species.* 

We  shall  reduce  the  most  interesting  and  the  most  common  of 
them  to  two,  the  one  dressé,  the  other  couché,  comprising  each  of 
the  species  and  the  varieties.  Moreover,  there  arc  but  few  of  tliese 
which  can  be  taken  apart  from  the  rest  ; ail  of  them  seem  to  liavo 

* Gosse,  “ Essai  sur  les  Déformations  Artificielles  du  Crâne,”  Paris,  185o  ; 
and  “Présentation  d’uu  Crâne  Déformé  de  Naliua,”  in  “ Bull.  Soc.  d’Anthrop.,”' 
vol.  ii.,  1871;  Lunier,  Article  “Déformations  Artificielles  du  Crâne,’  m 
“ Nouv.  Dict.  de  Méd.  et  Cbirurg.  Pratiques,”  1869. 
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gradations  of  form  of  the  most  opposite  character,  and  it  won  kl  be 
difficult  to  détermine  wbat  naine  to  give  to  theni. 

It  is,  kowever,  from  their  being  so  characteristic,  and  of  forms 
Avitli  which  Ave  bave  become  so  familiar,  tbat  they  euable  us  to 
recognise  tlie  people  to  which  the  skull  l «longs. 

In  the  lirst  kind,  more  or  lésa  forcible  pressure  and  counter- 
pressure,  varying  also  in  height  and  in  extent,  hâve  been  exerted 
at  the  two  extremities  of  the  skull,  thus  shortening  the  antoro- 
posterior  and  lengtliening  the  vertical  and  frequently  the  transverse 
diamoter. 

In  the  second  kind,  the  length  is,  on  the  contrary,  increased. 
Whether  the  deformations  be  synnnctric.d  or  asymmetrical  is  iimaa- 
terial ; sometimeswe  shoidd  expect  the  lutter,  but  most  frequently  this 
Avould  be  involimtary  and  the  resuit  of  a 1 mdl y-conducted  operation. 

When  in  the  lirst  kind,  the  tireur,  the  most  continuons  pressura 
Avas  exerted  on  a great  extent  of  the  occipital,  while  at  the  foreliead 
there  avus  onlyslight  counter-pressura,  the  result  Avas  simple  occipital 
deformation,  or  a vertical  occiput.  This  is  observed  on  thecoasts  of 
Peru,  among  some  l’uelchas,  in  one  of  the  trilns  of  the  Vancouver 
Arehipelago,  in  Malacca,  and  even  in  France.  If  the  sides  of  the 
skull  ivere  at  the  saine  time  comprassed  or  supported,  Ave  shoukl 
get  the  quadrangular  deformation  met  Avith  in  South  America,  and 
among  tlie  Paws  mentioned  by  Morton.  The  prassura  on  the 
occipital  being  increased,  and  that  of  tlie  forahead  being  continued, 
avo  shoiüd  arrive  at  the  raised  cuneiform  deformation  ((h' formation 
cunéiforme  relevée)  of  Gosse,  Avhicli  is  cliameteristic  of  the  Xahuas, 
their  descendants  the  Xatchez,  certain  of  the  Chinooks,  and,  in 
another  part  of  the  Avorld,  the  Tahitians.  The  niost  celebrated 
A'ariety  is  the  déformation  trilobée , in  the  form  of  a trefoil,  of  the 
Island  of  Sacriticios,  in  the  Gulf  of  Mexico,  Avhich  is  produced  by 
a supplementary  band  beginning  at  the  occiput,  passing  up  oi'er 
the  médian  line,  and  bifurcating  in  the  middle  of  the  sagittal  suture 
to  reach  the  temporal  fossæ.  Things  remaining  thus,  if  the  frontal 
pressure  is  made  higher  the  middle  lobe  disappears,  and  Ave  hâve 
the  cordiform  deformity  and  not  the  bilobed,  because  it  would 
become  amalgamated  Avith  another  of  which  we  sliall  speak  presently.  - 
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Tn  tlie  laboratory  of  M.  Broca  there  are  sixteen  beautiful  specimens 
of  this  from  Ancona,  Peru,  &c. 

Tn  tlie  second  kind,  or  coucha,  tire  frontal  pressure  was  greatei, 
it  being  exerted  over  tlie  whole  surface  of  tlie  boue,  while  tlie 
occipital  eounter-pressure  was  exerted  lower,  was  very  sligbt,  or  noue 
at  ail  (tlie  point  cl'appui  tlien  passed  tbrougli  tlie  vertébral  colunin)  . 
tlie  skull  tlierefore  became  elongated  bebind  without  obstruction. 


In  tlie  generality  of  cases,  however,  a supplementary  pressure  v as 
niade  on  tke  vertex.  ITence  we  find  on  tlie  upper  surface  of  tbese 
skulls,  from  before  backwards  ; (1)  a frontal  dépréssion  or  flattening , 
(2)  a bregmatic  projection  ; (3)  a post-bregmatic  dépréssion;  (4)  a sw  el- 
ling  formed  by  tlie  whole  mass  of  tlie  receding  skull.  The  flattenmg 
of  tlie  foreliead — which  is  sometimes  immoderately  receding,  as  ni 
Fig.  19,  representing  tbe  Aztecs — toolc  tlie  name,  among  certain 
peoples,  of  deformation  of  courage  {de formation  du  courage).  In  tke 
kind  terrned  dressé,  tbe  forekead  was  more  frequently  widened  and 
more  elevated  ; in  tkis,  it  is  usually  narrower,  longer,  and  lower. 
One  of  tke  conséquences  of  tkis  is  tkat  tke  roof  of  tke  orbits  is 
depressed,  and  tkat  tke  eyeballs  are  raised  by  being  made  to  project. 
Tkere  are  tliree  species  of  tkis  deformation  or  distortion  : (1)  Tlie 
cuneiform  deformation  {déformation  cunéiforme  couchée)  of  Oosse, 
which  is  very  marked  in  tke  Caribs  of  tke  Antilles,  tke  nortkern 
Guaranis,  and  sonie  Xorth  American  tribes  near  Yancouver’s 
Island.  Tke  majority  of  Ckinooks  and  otlier  flat-lieads  {têtes  plates ) 
from  the  Columbia  river,  described  by  Morton,  are  in  tke  sanie 
category.  (2)  Tke  elongated  symmetrical  deformation  {déformation 
symétrique  allongée)  of  Morton,  in  use  among  tke  ancien!  Aymaras 
(3)  Tke  macrocephalic  deformation  {déformation  màcrocéphale)  of 
Europe  wkick  in  France  lias  given  origin  to  tke  annulai*  {annulaire) 
variety  of  Foville,*  and  tke  bilobed  {bilobée)  of  Limier— observed 
in  the  departments  of  tke  Lower  Seme  and  tlie  two  Sèvres— and 
to  tlie  simple  frontal  or  Toulousian  {Toulousaine)  variety,  so  namec 
from  tke  country  in  wkick  it  lias  been  speciaUy  noticed.  (Fig.  --■) 
In  tke  annulai*,  tke  band  extends  from  a point  belnnd  tlie  bregma, 

* See  also  “ La  Déformation  allongée  et  cylindrique  ” «f  Fo ville,  of  which 
the  aunular  is  a variety,  iu  “ Anat.  Syst.  Nerveux  of  Foville.  Pans,  1844. 
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vertically  below  the  chin,  by  Crossing  a circulai-  furrow  winch 
divides  the  head  into  two  portions  ; thèse  being  less  decided  in  the 
annular  than  in  the  bilobed  variety.  In  the  Toulousian,  the  line 
starts  from  the  occiput,  reaclies  the  forehead  obliquely,  an<l  tliei-e 
exerts  its  principal  pressure.*  The  macrocephalic  unités  the  two 
Systems,  so  that  the  frontal  dépréssion  of  the  Toulousian  and  the 
post-bregmatic  dépréssion  of  the  annular  exist  there,  the  two  being 

separatod  by  a bregmatic  projection. 

"We  must  say  it  is  often  difficult  to  distinguish  ceitain  macro- 
ccphalic  skulls  of  the  Crimea  from  certain  elongated  crania  from 


Fig.  22. — Artifldal  deformation  of  the  skull,  callcd  Toulousaine. 


the  countvy  of  the  ancient  Aymaras.  Among  the  defonnations  not 
included  with  the  two  preceding  kinds,  and  which  Gosse  describes, 
we  may  mention  the  nasal  deformation  (dt'formutiun  nasale)  or  flatten- 
ing  of  the  boues  of  the  nose,  practised  by  the  Botocudos  of  America, 
and  the  naso-parietal  ( déformation  naso-parà'iale)  or  Mongolian, 
peculiar  to  the  ancient  Huns  and  to  certain  Kirghis. 

We  liave  said  that  the  types  of  ethnie  deformations  of  the  skull 
présent  gradations,  whereby  they  are  at  times  insensibly  trans- 
formed  into  otlier  types,  although  their  general  cliaracter  remains. 

* “Sur  la  Déformation  Toulousaine  du  Crâne,”  by  M.  Broca,  in  “Bull. 
Soc.  d’Anthrop.,”  1871. 
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llie  skulls  which  are  met  with  in  Upper  Peru  and  Bolivie,  and  are 
generally  attributed  to  the  Aymaras,  are  proofs  of  this.  Tlieir 
varieties  may  be  reduced  to  three.  In  the  first,  almost  the  entire 
slcull  is  thrown  backwards,  and  bas  the  appearance  of  being  recum- 
bent  {couché)  horizontally.  The  most  striking  example  of  tliis 
winch  lias  been  under  onr  notice,  and  whicli  helonged  to  M.  Broca’s 
laboratory,  projects  89  millimètres  backwards  beliind  the  opistliion, 
while  in  20  Européens’,  taken  at  random,  the  same  projection  is 
68  millimètres  ; but  the  skull  in  this  species  is  not  always  so  couché, 
and  we  hâve  noticed  in  others  that  the  sub-oecipital  région  is  better 
supported.  In  the  second  species,  the  most  comrnon  and  most  classic 
among  the  Aymaras,  the  sub-occipital  counter-pressure  is  a little 
higher,  and  is  more  perceptible,  and  the  more  compact  latéral  bands, 
wliieh  are  readily  recognised  by  their  impression,  prevent  the  skull 
from  spreading  at  the  sides.  Thus  the  extremity  of  the  skull  which 
corresponds  to  the  obelion,  or  to  the  interval  which  séparâtes  it  from 
the  lambda,  is  conical,  and  constricted  at  the  base  by  a circulai" 
furrow  which  starts  from  the  occiput  and  bifiu’cates  on  each  side, 
one  portion  tending  towards  the  région  of  the  frontal  protubérances 
and  the  otlier  to  the  vertex.  The  varieties  of  this  species  differ  in 
the  degree  of  obliquity,  above  and  beliind,  of  the  great  posterior 
axis  of  the  skull  and  of  the  cône  in  question.  In  the  most  oblique 
f o l'in  the  recumbent  deformation  ( découchée ) lias  become  raised.  In 
the  example  which  we  liave  seen  lately,  the  projection  beliind  the 
opisthion  is  not  more  tlian  58  millimètres,  that  is  to  say,  it  is  as 
much  diminished  as  in  the  preceding  case  it  was  increased.  In 
order  to  account  for  the  différence  in  these  two  cases,  we  must  com- 
pare together  the  f ollowing  measurements,  viz.  : their  post-opisthiac 
projection,  their  maximum  vertical  projection,  and  their  maximum 
antero-posterior  diameter.  The  first,  which  shows  the  élongation, 
and  the  second,  the  straight  character  of  the  skull,  are  expresscd  in 
hundredths  of  the  antero-posterior  diameter.  In  the  first  example, 
the  index  of  the  projection  backwards  is  44’6  and  that  of  the 
lieight  77*6  ] and  in  the  second,  the  one  is  34’3  and  the  other 
Ü2’9.  This  proves  that  the  deformation  gains  in  horizontal  projection 
in  the  former  case  what  it  loses  in  vertical  in  the  latter.  In  the 
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tliird  species,  which  varies  as  to  inclination,  ail  the  bands  wlncli 
compressed  the  sides  hâve  disappeared,  or  at  least  are  searcely  per- 
ceptible. The  latéral  furrows  are  wanting,  tmces  of  the  frontal 
pressure  alone  remain  ; the  skull  is  swollen  above  and  behind  the 
auditory  foramina,  and  the  whole  deformation  lias  the  apiiearance  of 
an  egg  with  its  larger  extremity  posteriorly.  'lliis  most  resembles 
the  macrocephalic  deformity  of  the  Caucasian  skulls.  Xotwith- 
standing  these  varieties,  wc  discover  in  the  three  species  that  a 
similar  method  of  proceeding  lias  been  employed,  and  for  a similai 
object,  winch  is  cliaracteristic  of  the  Aymara  race,  and  "ldcli 
distinguishes  it  at  once  from  tho  race  of  Ancona  and  also  froin 
that  of  Peru,  in  winch  the  liead  is  plainly  raised  up  by  a Hattenmg 
from  behind  fonvards.  From  tliis  faet  alone  we  should  conclude 
that  the  peoples  of  Ancona  belonged  to  the  conquering  race,  wliich 
in  Florida  bore  the  naine  of  X aimas,  and  of  wliich  the  Toltecs  of 
Mexico,  the  Xatchcz  of  the  Mississippi,  and  the  Totonaeks  of 
Sacriâoios  are  otlier  représentatives. 

Conclusion. 

Our  first  part  being  completed  thus  far,  in  wliich  we  liave  con- 
sidered  Man  zoologically  in  liis  en<'  inC- . and  liaving  taken  spécial 
notice  of  liis  varieties,  it  remains  for  us  to  give  an  answer  to  the 
question  propounded  at  the  close  of  our  preliminary  remarks  : 
"What  place  does  Man  occupy  in  the  class  of  inammalia'l  1s  lie  to 
be  classified  in  an  order  or  in  a family  î We  eannot  too  frequently 
reiterate  that  Man,  owing  to  liis  intellectual  powers,  occupies  the. 
first  place  in  création,  and  is  its  eulminating  point  as  a marvel  of 
organisation  ; lie  therefore  exercises  upon  the  planet  of  whieli  he  is 
an  inhabitant  a rightful  dominion  over  ail  living  lieings.  But  we 
must  also  remember  that  tliere  does  not  seem  any  radical  différence 
between  him  and  those  most  nearly  related  to  liim — the  anthropoid 
apes.  Anatomically,  tliey  possess  the  same  organs,  constructed  and 
arranged  in  the  same  way,  there  being  oïdy  secondary  shades  of 
différence  between  thein.  The  feet,  the  liands,  the  vertébral 
column,  the  thorax,  the  pelvis,  the  organs  of  sense — ail  liave  the 
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saine  configuration.  The  brain  also  in  its  structure  and  its 
convolutions  is  identical.  Physiologically,  tlic  varions  functions 
are  exercised  in  a similar  manner  ; even  their  diseases  are  alike.  Ail 
the  important  différences  between  them  résidé  in  the  volume  of  the 
brain,  winch  is  three  times  more  devcloped  in  Man,  and  in  liis 
faciüties,  the  due  adjustment  and  co-ordination  of  which  give  him 
the  judgment,  the  reason,  and  the  understanding,  which  are  the 
noblest  if  not  the  brightest  geins  in  liis  crown.  An  Emeritus 
professor  relates  that  one  day  finding  himself  alone  on  Mont  Blanc, 
at  the  halting-place  of  the  Grands  Midets,  lie  cast  his  eye  over  tlie 
depth  of  the  abyss  which  separated  him  from  Chamounix,  and 
which  the  Glacier  des  Bossons  rendered  impassable.  Some  intelli- 
gent guides,  liowever,  liad  discovered  a number  of  invisible  paths, 
which  connected  these  two  points,  and  so  assured  their  communica- 
tion. Such,  said  lie,  is  the  nature  of  the  abyss  winch  séparâtes 
Man  from  animais. 

The  comparison  is  ingenious,  but  scarcely  correct.  The  characters 
winch  Man  and  animais  possess  in  common  are  manifest  to  ail, 
and  no  one  would  hâve  had  any  doubt  on  the  subject  if  their  serenity 
had  not  been  disturbed  by  biblical  legends  or  by  philosophical  spécu- 
lations. The  modes  of  transition,  the  anomalies  which  produce  in 
one  that  which  is  normal,  in  others  a strict  identity  in  the  majority 
of  the  organs,  only  slightly  differing  as  to  form,  ail  indicate  that 
unity  of  arrangement  of  which  Geoffroy  Saint-Hilaire  speaks.  M hat 
shoidd  we  say  if,  instead  of  their  being  reduced  to  the  liuman  and 
simian  forms  which  time  had  bequeathed  to  us,  we  had  to  arrange 
those  which  were  intermediate,  and  which  had  escaped  us  1 

Wliatever  his  past  may  hâve  been,  Man  now  appears  beforc  us 
as  forming  a circumscribed  zoological  group,  to  which  it  is  proper 
to  <nve  a name  in  onr  classification.  "What  is  it  to  be  1 

In  the  preceding  pages,  wc  hâve  been  led  to  recognise  the  exist- 
ence of  particular  types  in  each  zoological  division  or  subdivision. 
First,  -we  fourni  a general  type  proper  to  ail  mammalia,  that  is  to 
say,  an  ensemble  of  character  common  to  men  and  animais,  which, 
whilst  distinguishing  them  collectively,  unités  them  with  birds  and 
reptiles,  as  if  ail  had  been  formed  in  one  and  the  same  moiüd,  and 


Chap.  y.] 


CONCLUSION. 


1S7 


diversity  had  supervened  subsequently.  *1  lion,  lajing  aside  that 
wliich  is  foreign  to  our  purpose,  a general  type  common  to  ail  the 
monkey  tribe,  and  to  Avliich  Mail  assimilâtes  înfinitely  more  tlian  to 
that  of  the  camivori  or  ruminants.  Lastly,  in  this  simian  gronp  we 
fourni  a succession  of  dissimilar  types  : tirst,  that  of  lemurs,  but 
sliglitly  homogeneous,  ill-defined,  and  showing  a préférence  on  the 
one  side  to  certain  cheiroptera  and  insectivora,  and  on  the  other  to 
sonie  species  of  cebians,  ormonkeys  of  the  uoav  continent  ; a second 
type,  botter  dcfined  amlbrought  to  greater  perfection  ; thon  a third 
type,  tliat  of  pithecians,  or  monkeysof  the  ohl  continent,  divoroing 
itself  from  the  second,  and  in  ivhich  the  parbcular  traces  ot 
resoiublance  to  Man  are  more  apparent. 

ITp  to  this  point,  the  tliree  simian  types  follow  each  other  in  a 
régulai-  gradation  of  succession.  But  after  the  third  there  is  a 
bound  ; tlio  pithecians  liave  less  reseniblance  to  the  antliropoid 
apes  tlian  to  the  cebians.  The  general  type  of  the  antliropoids  is 
indeed  altogether  different  and  very  marked,  but  it  bears  the  closest 
reseniblance  to  tliat-  of  Man.  ’I  lie  conclusions  we  fonned  at  oacli 
stop  were,  tliat  rnany  a charaeteristic  so  similar  in  monkeys  of  the 
tliree  inferior  groups,  and  in  quadrupeds,  is  different  in  the  antliro- 
poid  ; and  the  physiognomy  assumes  a iv se mh lance  to  that  wliich  it 
présents  in  Man.  In  a word,  the  type  of  chaiacter  changes  as  we 
pass  from  the  pithecians  to  the  antliropoids  ; their  degree  or  their 
quantity  alone  varying  as  we  pass  from  the  antliropoids  to  Man. 
The  real  différences  between  these  last  may  be  reduced  to  two, 
wliich  are  not  of  equal  value  : (1)  Man  always  stands  erect.  The 
antliropoid  ape  sometimes  holds  himself  erect  and  sometimes  goeson 
all-fours  ; and  in  the  l&tter  case  lie  makes  use  of  lus  anterior 
extremities  as  liands — as  we  should  do  in  that  attitude— and  not  as 
feet.  Tlie  variations  in  their  respective  skeletons,  muscles,  viscera, 
as  Avell  as  their  direction  of  vision,  dépend  on  it.  (2)  The  brain 
of  Man  is  three  times  as  large  ; lienee  the  development  of  his 
intellectual  faculties,  of  his  faculty  of  language,  and  of  his  facial 
angle. 

Apart  from  these  two  points,  and  from  everytliing  which  tliey 
involve,  Ave  can  only  discover  resemblances  between  Man  and  tlie 
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anthropoids,  and  tlic  following  question  naturally  arises  : Among 
tlie  four  classes  of  anthropoids,  is  there  one  more  than  anotlier 
which  approach.es  to  Man  V 

The  gibbon  may  be  set  aside.  In  respect  to  bis  cérébral  con- 
voi utions  and  the  vertébral  column,  taken  as  a ivliole  lie  is  really 
■superior  ; but  as  regards  the  proportions  of  liis  extremities,  the 
narrowness  of  liis  pelvis,  the  arrangement  of  liis  muscles,  the 
•callosities  on  liis  buttocks,  and  bis  habits  of  living,  lie  establishes 
The  transition  to  the  pithecians. 

The  orang  occupies  an  equally  unfavourable  position,  by  reason 
■of  certain  anatomical  characteristics  which  are  proper  to  liim,  by 
The  proportions  of  his  skeleton,  and  by  bis  defective  feet  and  hands; 
but  lie  recovers  it  owing  to  his  cérébral  convolutions,  his  facial 
•angle,  the  number  of  his  ribs,  his  teeth,  and  perhaps  also  his 
intelligence. 

The  chimpanzee  is  remarkable  for  the  richness  of  his  cérébral 
•convolutions,  the  proportions  of  his  skeleton,  the  disposition  of  his 
fémurs,  and  the  general  physiognomy  of  his  skull. 

Lastly,  the  gorilla  lias  the  volume  of  his  brain  in  his  favour  ; 
the  direction  of  his  vision,  his  heiglit,  the  general  proportion  of  his 
limbs,  the  arrangement  of  his  muscles,  liis  hand,  his  foot,  and  his 
pelvis  ; but  lie  lias  thirteen  pairs  of  ribs,  a defective  vertébral 
column,  laryngeal  sacs,  a diastema,  and  very  large  canines.  For  oui- 
part  we  rather  décidé  in  favour  of  the  chimpanzee,  and  partieularly 
of  certain  of  his  species  ; but  it  is  neeessary  that  tliese  should  be 
better  known. 

The  éléments  upon  which  the  leading  arrangement  of  the 
zoological  divisions  should  be  based  are:  (1)  a general  type,  common 
to  ail  the  niammalia;  (2)  a general  sub-type,  common  to  ail  monkeys 
proper,  to  the  anthropoid,  and  to  Man;  (3)  a particular  type,  common 
to  these  last  two  ; (4)  the  human  type.  The  most  strilcing  fact  in 
relation  to  this  was  brought  fonvard  at  a remarkable  discussion 
which  took  place  in  1869,  at  a meeting  of  the  Société  d’ Anthro- 
pologie. The  question  of  doctrine  liaving  been  carefully  avoided, 
the  conclusion  was  arrived  at  that  the  anthropoid  apes  more  ncarhj 
approach  Mau  anat  amical  h/  than  the  monkcyx  next  vu  ordcr  to  tliem. 
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Consequently  the  séparation  to  be  made  at  tlie  extrême  of  the 
sériés,  between  the  ùiferior  monkeys  and  Man,  caimot  be  logically 
placed  between  the  anthropoid  and  the  so-called  common  monkeys. 
Tlds  leads  us  to  Mr.  Iluxley’s  classification:  (1)  Man  and  the 
anthropoid  apes  ; (2)  the  monkeys  of  the  old  and  new  continents  ; 

(3)  lenmrs. 

But  we  must  necessarily  elraw  a strong  line  of  démarcation 
between  Man  and  the  anthropoids.  Although  the  type  common  to 
both  diffère  only  in  degree,  that  which  concems  the  brain  lias  so 
considérable  a range  that  division  becomes  inévitable.  But,  to  be 
logical,  we  must  in  the  same  way  separate  the  monkeys  of  the  old 
continent  from  those  of  tho  new,  which  lmve  an  equnl  daim  to  differ 
by  reason  of  other  cliaracteristics  ; and  this  leads  us  definitely  to 
adopt  tho  classification  of  M.  Broca:  (1)  Man  ; (2)  the  anthropoid 
apes;  (3)  pithecians;  (4)  cebians  ; (ô)  lenmrs. 

Xoav  these  five  groups  hâve  nearly  the  same  zoological  value, 
and  are  separated  from  eaeh  other  by  equal  intervals.  United,  they 
présent  an  ensemble  of  common  features,  which  séparâtes  them  en 
masse  from  tho  camivora  as  much  as  these  are  separated  from  the 
marsupialia  or  the  cetacea.  AVe  must  then  givo  to  eaeh  of  them 
équivalent  leading  titles,  and  to  the  whole  collectively  a title  similar 
to  that  of  carnivore,  of  marsupialia,  or  cetacea.  1 hey  thus  forni  fivo 
families  in  one  and  the  saine ’order — that  of  Primates.  ( ’onsequently, 
Man  forms  one  F AM  1 LY  ; the  tiret  in  the  ( )K  I >Eli  of  Primates,  the 
first  in  the  CLASS  of  M animal  ia. 

It  remains  for  us  to  inquire  whether  the  divisions  of  this  farnily 
are  to  be  arranged  as  généra,  as  species,  or  as  varieties.  We  shall 
décidé  this  question  after  having  examined  the  cléments  of  the 
problcm  in  our  second  part. 
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SPECIES  — VARIBTY  — RACE — CLASSIFICATION  OE  RACES  — l’HYSICAL 

CHARACTERISTIC8  — ANATOMICAL  DESCRIPTION CKANIOLOGY  — 

DESCRIPTIVE  CH ARACTERI8TIC8 — PROCESSES  OF  BI.CMBNUACH,  OF 
OWEN,  OF  PRICUARD — CRAN  IOM  ETRICAL  CH  ARACTERI3TIC8 — 
PRINCIPLES  AND  ALETHODS  OP  EMPLOYINU  CRANIOM ETRY. 

The  divisions  and  subdivisions  of  the  hiunau  family  are  designated 
in  carrent  language  by  the  naine  of  rn<v\»;  and  as  sueli  their  study 
would  not  présent  greater  difficulties  tlian  that  of  ail  otlier  analo- 
gous  divisions  of  naturel  history,  but  for  the  intrusion  of  questions 
of  doctrine,  liave  tliese  races  the  value  of  species,  of  varieties,  or 
even  of  general  This  is  t lie  question.  Before  giving  a rcply  Ave 
inustpass  in  review:  (1)  the  accopted  detinitions  of  ail  tliese  ternis  ; 
(-)  the  classification  of  races;  (3)  the  particulier  oliaractenstics  upon 
Avliich  they  rest  ; (-1)  the  principal  physical  types  Avhich  Ave  may 
take  for  granted  exist  auioug  mankind  in  general. 


Of  Species. 

The  main  point  of  the  dispute  lies  in  the  sense  attached  to 
this  word,  and  to  its  exact  limitation  ; wliich  nécessitâtes  our 
bringing  in  a certain  nurnber  of  définitions,  and  tliese  bave  the 
advantage  of  draAving  the  questions  doser  together.  In  determining 
the  first  sériés  of  définitions  we  shall  be  met  at  the  A'ery  threshold 
Avith  inhérent  diificulties.  In  the  second  is  sketched  out  a principle 
prégnant  Avith  conséquences  — species  are  variable,  Avithout  any 
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précisé  limits,  and  become  transformed  in  the  course  of  time.  In 
tlie  last  tlie  contrary  principle  is  maintained,  namely,  tliat  species 
are  immutable,  and  changes  in  them  never  pass  beyond  certain 
boundaries. 

“Under  the  dénomination  of  species,”  Robinet  writes  in  1768, 
“ naturalists  embrace  the  aggregate  of  individuals  which  possess  an 
amount  of  appréciable  différence.” 

“ Species,”  says  Àgassiz,  “ is  the  last  division  of  classification 
at  which  naturalists  pause  ; and  this  division  is  based  upon  the 
least  important  characteristics,  such  as  form,  colour,  and  propor- 
tions.” 

“ Species,”  according  to  Lamarck,  “ is  the  aggregate  of  indi- 
viduals like  each  other,  whose  offspring  is  perpetuated  in  the  same 
condition,  as  long  as  circumstances  of  situation  ara  not  changeai  to 
such  a degree  as  to  alter  thcir  habits,  their  disposition,  and  their 
forms.” 

“Species,”  says  Geoffroy  Saint- Hilaire  subsequently,  “ is  an 
aggregation  or  succession  of  individuals  characterised  by  a uniformity 
of  distinctive  features,  whose  transmission  is  naturel,  regular,  and 
unlimited  in  the  présent  state  of  things." 

“ Species,”  says  Cuvier,  “ is  the  aggregate  of  ail  organised  beings, 
descended  from  one  original  parentage,  or  from  those  which.  resemble 
them  as  far  as  they  resemble  each  other.” 

In  the  following  définition  of  Prichard,  in  which  especial  refer- 
ence  is  made  to  the  position  assigned  to  Man,  we  perceive  the 
dominance  of  orthodox  ideas,  and,  at  the  same  time,  some  amount 
of  vagueness  attributable  to  the  influence  of  Lamarck.  “ Species,” 
he  remarks,  “ is  an  aggregate  of  individuals  resembling  each  other, 
wliose  slight  différences  are  explained  by  the  influence  of  physical 
a^encies,  and  who  are  descended  from  a primitive  pair.”  This  is 
the  ancient  monogenestic  creed. 

M.  de  Quatrefages  considers  tliat  the  éléments  of  the  définition 
maybe  reduced  to  two,  viz.:  “the  resemblance  of  individuals  to 
each  other,  and  their  uninterrupted  descent  from  a primitive 
group.”  It  is  not  until  subsequently  tliat  he  admits,  as  a practical 
criterion  of  species,  the  rcsult  of  inbreeding.  “ Individuals  of  tlie 
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sarae  specics,”  he  reraarks,  “ are  alono  capable  of  producing  prolific 
offspring.”  This  idea  is  precisely  tliat  of  the  old  botanists  Eay  and 
De  Candolle.  What  are  we  to  tliink  of  these  divergences  1 Tliat 
species  might  really  be  notbing  more  than  ono  of  those  “ products 
of  art  ” of  which  Lamarck  speaks,  and  not  a delinite  and  absoluto 
zoological  association.  Its  most  zealous  partisans  déclaré  tliat  it  lias 
but  one  critcrion  by  which  it  may  be  recognised — tlie  focundity  of 
individuals  inter  se,  and  tlieir  sterility  with  those  of  contiguous 
species.  But  this  criterion  lias  undergone  many  assaults  of  lato 
years.  Many  species,  admitted  ineontestably  to  be  diverse  from 
ono  another,  bave  produced  prolitic  offspring,  uiKpiestionably  very 
prolific.  Naturaliste  generally  deniecl  it  at  first,  and  held  to  tlie 
déniai  with  portinacious  grasp,  declaring  that  they  were  deceived, 
and  that  tlie  pretended  species  were  simply  varieties.  Be  it  so. 
The  haro  and  tho  rabbit,  tlie  dog  and  tlie  wolf,  tlie  carael  and  the 
dromedary  are  of  tho  sanie  species.  But  the  distance  between  tho 
goat  and  the  sheep  is  greater  ; tliey  are  généra,  and  by  descending 
only  ono  step  they  would  only  become  species.  Xow  tlieir  cross- 
breeds  succeed  well  in  Chili.  The  wild  goat  and  tho  domestic 
goat  are  also  different  généra  ; nevertheless,  in  the  Pyrénées  tliey 
produce  mixed  breods,  which  hâve  been  described  by  Count  de 
Bouillé;  It  appears  that  even  the  union  of  a lieifer  and  a stag 
produced  a hybrid,  which  was  exhibited  at  an  agricultural  meeting 
in  the  départ  ment  of  Aisne. 

But  it  is  not  sufficient  that  there  sliould  lie  a cross-breed  and 
progeny  ; tho  criterion  of  species  is  that  this  progeny  itself  and  its 
descendants  should  be  fertile,  and  that  tho  mongrels  left  to  them- 
selves  should  never  revert  either  to  the  patemal  or  maternai  type. 
However,  this  is  only  one  step  in  the  mode  of  manifestation  of  an 
organie  property,  which  we  shall  describe  later  on  under  the  nanlb 
of  homogenesis,  and  which  is  the  facultv  that  two  germs  of 
opposite  sexes  possess  in  different  individuals  of  becoming  reciprocallv 
prolific,  however  great  their  zoological  distance  may  be.  Simple 
fecundity  is  the  first  step.  The  union  of  the  hare  and  the  rabbit 
furnishes  an  example  of  the  most  advanced  step.  The  different 
species  produce  offspring  of  an  intennediate  character,  termed 
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leporides,  which  after  twenty  générations  are  still  fixed,  after 
repeated  experiments  both  in  France  and  Germany. 

The  perpetuity  of  the  type  of  species  is  secured,  under  these 
circumstances,  by  the  faculty  of  individuals  to  intercross  more 
successfully  and  to  produce  offspring,  which  in  their  turn  continue 
to  propagate  those  resembling  themselves.  FTo  one  disputes  this.  It 
is  erpially  the  rule  that  crossings  outside  the  species  are  stérile,  but 
in  both  cases  there  are  exceptions  winch  do  not  confirm  the  rule, 
and  winch  increase  in  number  the  more  closely  we  look  at  the 
matter  ; exceptions  whicli,  reasoning  by  analogy,  coidd  not  be  fore- 
seen,  and  wliich  are  only  learnt  from  expérience.  This  more  or  less 
potent  affînity  between  généra  and  species,  and  the  more  or  less 
favoured  varieties  of  mongrels  resulting  in  consecpienee,  prove  at  least 
that  the  barriers  of  species  are  not  inviolable,  and  that  the  pre- 
tencled  criterion  has  nothing  positive  about  it. 

Later  on,  when  we  are  considering  the  degree  of  homogenesis  of 
races  in  human  cross-breeds,  we  must  beware  of  gathering  from 
them  an  argument  either  for  or  against  their  quality  of  species  or 
yariety. 


Of  Vciriety. 

Under  this  name,  devoid  of  ail  qualification,  we  usually  under  - 
stand  an  assemblage  of  individuals  presenting  common  cliaracter- 
istics,  and  thereby  distinguished  from  contiguous  groups  having 
other  common  characteristics,  or  those  of  a more  general  type.  It 
is  transient  and  accidentai,  or  permanent.  Teratological  variety,  and 
variety  the  resuit  of  the  influence  of  external  conditions,  belong 
to  the  former.  Apropos  of  the  permanent  variety,  ail  kinds  of 
différence  of  doctrine  are  observable.  In  the  transformation 
schools  of  the  présent  day  no  distinction  is  made  between  them  and 
species.  In  the  opposite  school  of  olden  time,  that  of  Prichard  for 
example,  the  two  so  far  approach  each  other  that  their  character- 
istics arc  altogether  hereditary  ; büt  whilst  the  permanent  variety 
is  merely  an  accidentai  one  wliich  is  fixed  and  determincd,  species 
had  always  existed,  or  at  least  liad  descended  from  a single  pair. 
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Of  Race. 

The  worcl  has  many  acceptations,  according  to  tho  particular 
doctrino  embraced  or  tlie  absence  of  doctrine.  In  tho  one  case  it 
corresponds  to  the  permanent  and  secondary  variety  of  Pnchard, 
in  tire  other  it  expresses  so  well-marked  a zoological  limit,  that  ono 
is  compelled  to  ask  whether  it  is  not  confounded  with  species.  In 
current  language  indeed  it  has  a vague  meaning,  leaving  ail  tho 
i piestions  subjwlice. 

“Races  are  hereditary  varieties,”  remarks  Adrien  de  Jussieu; 
and  M.  de  Quatrefages  says  : “When  the  accidentai  charactoristics 
which  distinguish  a vegetable  or  an  animal  variety  are  trnnsmitted 
by  génération  and  becomo  liereditary,  then  wo  bave  a race. 

“ Zoologists  and  botanists  are  unanimous  on  this  point."  lie  goes  on 
to  say  ; and  further  : “ The  race  is  the  ensemble  of  individuals  liko 
eacli  other,  belonging  to  one  and  tho  same  species,  having  received 
and  transmitted  by  génération  the  characteristics  of  a primitive 
variety.”  Dôes  M.  de  Quatrefages  mean  to  say  that  it  is  quite 
primitive  ; for,  the  disputed  criterion  of  fecumlity  being  set  asido, 
how  are  wo  to  distinguish  primitive  variety  from  species  ? The 
accidentai  origin  is  pointed  out  precisely  in  this  other  définition. 
“Race,”  says  Isidore  Geoffroy  Saint-Hilaire,  “ is  a succession  of 
individuals  springing  from  one  another,  and  rendered  distinct  by 
undeviatmg  characteristics.”  * 

M.  G.  Pouchet  gives  the  word  another  acceptation,  which  is  that 
of  the  ancient  polygenists  : “ The  word  ‘ race 7 désignâtes  the  different 
naturel  groups  of  mankind.”  According  to  him  they  are  so  many 
species.  There  is  a radical  différence  between  this  and  admitting 
that  certain  laces  represent  species,  but  that  others  are  only  per- 
manent varieties.t 

* “ Revue  des  Cours  Scientif.,  1867-68 “ Leçons  ’’  of  M.  de  Quatrefages, 
“ Histoire  Nat.  Gén.  des  Régions  Organiques,”  by  Isidore  Geoffroy  Saint- 
Hilaire,  3 vols.,  Paris,  1859. 

f “De  la  Pluralité  des  Races  Humaines,”  by  Georges  Pouchet.  Second 
édition.  Paris,  1864. 
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Another  way  in  'wliicli  tlie  word  “ race  ” is  understood,  or  rather 
employed,  is  that  set  forth  in  tlie  following  définition  of  Prichard  : 
“ Under  tlie  name  of  races  we  include  ail  assemblages  of  individuals 
presenting  more  or  less  common  cliaracteristics,  transmissible  by 
succession,  tlie  origin  of  these  cliaracteristics  being  an  unsettled 
question.  ” The  term  may  tlius  be  used  indifferently  and  taken  in 
its  widest  sense.  It  applies  as  wcll  to  more  or  less  tlioroughly- 
defined  human  varieties,  or  sub-varieties,  as  to  species.  Under  its 
shadow  every  variety  of  opinion  may  recline  ; negroes  in  general 
may  be  looked  upon  as  a race  in  tlie  same  way  as  Kaffirs  or  natives 
of  tlie  Gold  Coast.  We  sliall  speak  as  a matter  of  eonvenience  of 
pure,  cross,  mixed,  primary,  and  secondary  races.  There  will  be 
anthropologieal  and  bistorical  races,  as  well  as  tbose  determined 
according  to  language.  Sonie  are  lost  in  obsciu'ity,  and  will  ordy  be 
•found  by  a diligent  examination  of  every  possible  species  of  evidence  ; 
otbers  will  be  seen  under  our  very  eyes,  as  tlie  living  races  of 
Australia  and  America.  At  tlie  moment  when  we  ouglit  to  décidé 
as  to  tbe  number  and  value  of  races,  we  sliall  corne  to  an  orderly 
arrangement  inspired  by  tlie  teacbings  of  our  master,  M.  Broca, 
wbo  says,  “ The  varieties  of  mankind  hâve  received  tlie  name  of 
races,  which  gives  the  idea  of  a more  or  less  direct  relationship 
between  individuals  of  the  sanie  variety,  but  does  not  décidé  either 
affirmatively  or  negatively  the  question  of  the  relationship  between 
hidivid uals  of  different  varieties.”  * 

Eaces  thus  included,  that  is  to  say,  the  more  or  less  generally 
accepted  divisions  and  subdivisions  of  the  human  family,  are  well- 
nigh  infinité  ; we  are  compelled  therefore  to  group  them.  Those  of 
the  most  striking  charaeter  we  place  first  ; thon  those  which  arc  less 
and  less  determined  ; and,  lastly,  those  which  we  make  a guess  at, 
or  which  are  to  be  discovered  by  the  lielp  of  geography,  history,  and 
linguistics. 

Classification  of  Races. 

The  first  attempt  at  classification  was  mado  in  the  year  1772, 
by  P.  Bernier,  a French  traveller,  wlio  made  out  that  there  were 

* Article  “ Anthropologie,”  in  “ Dict.  Eucycl.  des  Sciences  Mc'dicales,”  vol.  v. 
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four  races  : the  white  in  Europe,  the  yellow  in  Asia,  the  black  in 

Africa,  and  Laplanders  in  the  nortli. 

ïhe  second  was  that  of  Linnæus.  His  genus  Man  includes  tliree 
species  : homo  sapiens,  lioino  férus,  and  ho, no  monstruosité.  His 
savage  man  is  dumb,  covered  wiÜi  liair,  and  walks  on  all-fours. 
Among  liis  monstrons  men  ho  includes  the  microcéphales  and  the 
plagiocéphales.  His  homo  sapiens  includes  four  varieties  : the 
European,  witli  llaxen  liair,  bluo  eyes,  :uid  light  skin  ; the  Asiatic, 
with  blackish  liair,  brown  eyes,  and  yellowish  skin  ; the  African, 
with  black  woolly  liair,  black  skin,  Hat  nose,  and  tliick  lips  ; and 
the  American,  with  tawny  skin,  long  black  liair,  and  beardloss  clan. 

Buffon  did  not  classify — lie  described.  lie  recognisod  more 
particularly  a northern  race,  a Malay  race,  and  made  a distinc- 
tion between  Hottentots  and  otlier  African  negroes.  The  iiret 
classification  which  possessed  a certain  amount  of  prestige  was 
that  of  Blumenbach.  The  Gottingen  professer  described  five 
liunian  varieties  : the  Caucasien,  the  Mongolien,  the  Ethiopian, 
the  American,  and  the  Malay.  lie  was  the  originator  of  the  title 
of  Caucasian,  which  is  now  in  use,  and  which  lie  omployed 
because  the  Caucasus  is  near  Mount  Ararat,  ujkui  which  the  ark 
rested  aftor  the  tlood.  But  a period  soon  arrived  wlien  a reaction 
took  place  among  a certain  nuniber  of  naturaliste.  1 liree  pairs 
alone  liaving  survived  the  universal  deluge,  as  a matter  of  course 
ail  the  races  of  mankind  now  living  upon  the  earth  descended  fiom 
tliem. 

Cuvier  admits  tliree  races — the  white,  or  Caucasian,  the  Mongo- 
lien, and  the  negro.  Désormais  (livides  the  first  into  tliree  the 
Indo-Pelasgian,  the  Armenian  (Semitic),  and  the  Scytho- 1 artarian  ; 
and  includes  in  the  second  the  Ivalmucks,  the  Mantchus,  the 
Chinese,  the  Japanese,  the  Coreans,  and  the  inhabitants  of  Micro- 
nesia  (the  Marianne  and  Caroline  Isles).  He  does  not  speak  of 
the  divisions  of  the  negro  race  ; but,  not  knowing  wliere  to  find  a 
place  in  his  classification  for  the  Malay  s,  Papuans,  Lapps,  Esqui- 
maux, and  Americans,  he  rejects  tliem  altogether  from  his  category. 
“ The  red  colour  of  the  Indians  of  America,”  however,  he  does 
■“  not  consider  sufficient  ground  for  placing  them  in  a distinct  race.” 
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The  authority  of  Blumenbach,  liowever,  counterbalanced  that  of 
Cuvier,  and  classic  authors,  with  some  dissentients,  divided  thern 
hetween  thc  five  races  of  tlie  one  and  the  three  races  of  the  other. 
Lacépède,  Prichard,  J acquinot,  and  Flourens  were  in  favour  of 
three,  the  last-named  recognising  about  thirty-three  different  types. 

The  first  opposition  came  from  Virey,  in  1801,  wlio  gave  out 
that  the  human  family  was  composed  of  two  species,  the  wliite  and 
the  hlack,  each  heing  divided  into  six  races,  and  these  in  their 
turn  into  fainilies. 

Bory  de  Saint-Vincent  and  À.  Desmoulins  were  of  the  same 
opinion.  The  former,  taking  up  the  propositions  of  La  Peyrère, 
declared  that  Adam  was  “ the  father  of  the  Jews  only,  and  that  the 
différences  hetween  the  human  races  are  sufliciently  great  to  merit 
the . désignation  of  species.”  He  admitted  fifteen,  many  of  wliich 
in  theh  turn  included  many  races,  namely,  the  Japhetic  or 
Eiu’opean,  the  Arabian,  the  Hindoo,  the  Scythian  (Turks),  the 
Sinican  (Chinese),  the  Hyperhorean,  the  FTeptunian  (Malays, 
Polynesians,  and  Papous),  the  Australian,  the  Columhian  and 
American,  the  Ethiopien,  the  Kafifir,  the  Melanesian,  and  the 
Hottentot.  Among  the  secondary  races  a few  deserve  to  he 
mentioned  : the  Arabian  species,  comprisiug  the  Adamic  Jews  and 
Arahians,  and  the  Atlantic  race  (Berhers). 

A.  Desmoulins  at  the  same  tune  as,  or  rather  hefore,  Bory  de 
Saint-Vincent,  raised  the  nurnber  of  human  species  to  sixteen. 
He  mentions  two  wliich  had  escaped  Bory,  namely,  the  Kurilian 
and  the  Papuan.  The  Caucasian  species  is  taken  in  a different 
acceptation  to  that  of  Blumenbach  and  Cuvier;  it  merely  désig- 
nâtes a particular  group  of  the  Caueasus,  including  the  Mingrelians, 
the  Georgians,  and  the  Arméniens.  His  division  of  the  Mongo- 
lien species  into  the  Indo-Sinican,  the  Mongol,  and  the  Hyper- 
borean  race  is  ecpially  worthy  of  attention.  It  is  to  be  regretted 
that  A.  Desmoulins  should  bave  brought  into  his  Scythian  or 
Européen  species  the  Finnish  race.  But.  in  his  arrangement  are 
found  unforesecn*  affinities  wliich  science  lias  not  confirmed,  but 
wliich  perhaps  will  deserve  to  lie  one  day  taken  again  into  con- 
sidération. It  wohld  be  impossible  to  enumerate  ail  the  mctliods 
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of  classification  Avhich  hâve  becn  proposed,  from  the  four  races  of 
Leibnitz,  the  four  varieties  of  Kant,  the  five  groupa  (divided 
into  twenty-six  families)  of  ^Morton,  or  the  nino  ccntics  of  Agassiz, 
to  the  more  recent  classifications  of  M.  Fr.  AEüller  and  M.  HœckeL 
ïhree  only  Avili  engage  our  attention  before  avo  close  tliis  subject  : 
the  metliod  of  Isidore  Geoffroy  Saint-Hilaire,  Avhich  Avas  the  first 
to  make  classification  dépend  exclusively  on  tho  inethodical  arrange- 
ment  of  a certain  number  of  physical  characteristics  ; that  of  Mr. 
Huxley,  Avhich  lias  a certain  amount  of  originality  ; and  that  of 
M.  de  Quatrofages,  Avhich  examines  into  the.  Avhole  of  nature  in 
accordance  Avith  tho  principles  of  the  natural  metliod. 

Tho  classifications  of  Isidore  Geoffroy  Saint-Hilaire  are  two  in 
number.  In  the  first  ho  distributes  bis  eleven  principal  races 
according  to  tho  cliaracter  of  the  hair,  tho  flatness  or  projecting 
form  of  the  nose,  tho  colour  of  tho  skin,  the  shape  of  the  eyes,  and 
the  size  of  tho  loAvcr  extremities.  In  tho  second  ho  admits  tho 
folloAving  human  types  : the  first,  or  Caucasien,  Avith  the  face  oval 
and  tho  jaAvs  vertical  (orthognathous)  ; tho  second,  or  Mongolian, 
Avith  the  face  broad  in  oonsequence  of  tho  prominence  of  tho  cheek- 
bones  (eurygnatlious)  ; the  third,  or  Kthiopian,  Avith  projecting 
jaAvs  (prognathous)  ; and  the  fourth,  or  Hottentot  type,  Avith  Avide 
cheek-bones  and  projecting  jaws  (eurygnatlious  and  prognathous). 
This  division  lias  not  been  settled  finally,  but  the  bases  of  it  are 
excellent. 

The  classification  of  Mr.  Huxley  includes  tivo  primary  divisions  : 
The  ulotrielii,  Avith  Avoolly  hair,  and  the  leiostrichi,  Avith  smooth 
hair.  (1)  Ulotrichi.  Colour  varying  from  yelloAv-broAvn  to  the 
jettest  black;  the  hair  and  eyes  dark,  and  Avith  only  a feAv  excep- 
tions they  are  dolichocéphales  (elongated  head).  Example  : the 
negroes  of  Africa  and  the  Papous.  (2)  Leiostrichi.  These  are 
divisible  into  four  groups  : the  australoid  group,  Avith  dark  skin, 
hair,  and  eyes  ; the  hair  long  and  straight,  prognathous  skull, 
Avith  Avell-developed  superciliary  ridges.  Example  : the  blacks 
fourni  in  Australia  and  in  the  Deccan,  and  perhaps  the  ancient 
Egyptians.  The  mongoloid  group  : yellowish-broAvn  or  reddish- 
broAni  skin,  dark  eyes,  long,  black,  and  straight  hair,  niesati- 
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ceplialic  skull.  Example  : tlie  Mongols,  Chinese,  Polynesians, 
Esquimaux,  and  Americans.  The  xanthockroic  group  : pale  skin, 
blue  eyes,  and  abundant  fair  hair,  skull  mesaticephabc.  Example  : 
the  Slavonians,  Teutons,  Seandinavians,  and  the  fair  Celtie-speak- 
ing  people.  The  melanocliroid  group  : pale-complexioned,  dark 
eyes,  liair  long  and  black.  Example  : Tberians  and  blaclc  Celts 
and  the  Berhers. 

Tliere  are  many  objections  to  this  classification.  The  form  of 
the  head,  for  example,  is  not  ahvays  exact.  If  the  Chinese  and 
the  Polynesians  of  the  tliird  group  are  mesaticephalic,  the 
Esquimaux  are  the  most  dolichocephalic  to  be  found  on  the 
globe,  and  the  Mongols  among  the  most  braehyceplialic. 

The  best  classification,  apart  from  the  monogenistic  principle 
upon  which  it  is  based,  is  that  of  M.  de  Quatrefages.  The 
eminent  professor  at  the  Muséum  of  Paris  regards  the  wliole  of  the 
human  races,  “pure  or  regarded  as  suck,”*  as  a single  stem  with 
three  trunks — the  white,  the  yebow,  and  the  black — winch  are 
divided  into  branches,  and  these  agaiu  üito  boughs,  upon  wliich 
the  f amibes  divided  into  groups  are  grafted.  The  branches  of 
the  white  trunk  are  the  Aryan,  the  Semitic,  and  the  Allophyle 
(Esthonians,  Caucasians,  Aïnos)  ; those  of’  the  yellow  trunk  are 
the  Mongolian  or  méridional,  and  the  Ougrian  or  boréal  ; and  those 
of  the  black  trunk,  the  Eegrito,  the  Melanesian,  the  African,  and 
the  Saab  (Hottentots).  As  examples  of  the  boughs  we  may 
mention  the  three  of  the  Aryan  brandi — the  Celt,  the  German,  and 
the  Slav;  the  two  of  the  Semitic  branch — the  Semitic  and  the 
Libyan  ; the  two  of  the  Mongolian  branch — the  Sinican  (Chinese, 
•&c.);  and  the  Turanian  (Turks).  As  examples  of  families  : the 

* The  monogenistic  theory  does  not  recognise  the  existence  of  really  pure 
races.  Ail  being  derived  from  a single  individual,  and  being  gradually 
produced  by  the  influence  of  external  conditions,  the  epithet  is  not  abso- 
lutely  applicable  to  them  at  any  period  of  their  existence.  In  the  ancient 
polygenistic  doctrino  a definite  number  of  races  hâve  existed  from  the  first, 
with  characteristics  such  as  we  now  fiud  them  to  possess,  and  consequently 
hâve  rcmained  pure.  lu  the  transformation  theory  also  races  are  never 
stationary,  or  at  least  are  not  so  as  far  as  oui-  finito  vision  can  make  out  ; 
their  purity  thcreforo  is  always  relative,  as  in  the  monogenistic  thcoiy. 
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Chaldean,  th©  Arabie,  ami  the  Amliara  of  the  Serait  ic  bougli  ; tlie 
first  fumisliing  the  Hebrew  group,  the  second  the  Hymyarite  and 
Arabian  groupa,  and  the  third  tlie  Abyssinian  group.  M.  de 
Quatrefages  admits  besides,  “ tlio  great  races  belonging  more  or 
less  ” to  one  of  the  tliree  trunks.  So  among  those  of  the  yellow 
trunk,  races  “à  éléments  juxtaposés”  (the  Japanese),  and  the  races 
“ à éléments  fondus”  (the  Malayo-Polynesians).*  In  fact,  the 
majority  of  classifications  go  on  progressing.  IVe  see  them  coin-* 
mencing  timiclly,  then  multiplying  their  divisions,  and  then 
descending  to  details.  Questions  as  to  geographical  lx)Uinlaries 
ave  the  first  to  attract  attention,  then  physical  charaeteristics, 
language,  and  subsequently  records  of  every  kind,  botli  ethnie, 
historical,  and  archæologicaL  The  defect  of  niany  is  their  exclusive 
character,  as  tlie  classifier t ion  of  M.  Fr.  Müller,  which  is  essentially 
linguistic.  M.  de  Quatrefages,  on  the  contrary,  draws  from  ail 
sources,  and  well  weighs  every  question,  l’erhaps,  howover,  lie 
does  not  lay  sufficient  stress  on  physical  charaeteristics,  which 
ought  in  his  eyes  as  a natumlist  to  take  precedenco  of  every  other. 
Ethnology,  which  classes  peoples,  natuially  L aves  them  out  of 
considération  ; antliropology,  which  lias  to  do  with  the  distribution 
of  races — liko  botany,  which  makes  divisions  and  subdivisions  of 
the  vegetable  kingdom — takes  them  as  its  principal  basis.t 

Before  rosuming  this  question,  let  us  consider  first  the  physical 
charaeteristics  of  races,  and  then  the  physiological,  which  flow 
from  them.  We  shall  also  speak  of  ethnie,  archæological,  and 
linguistic  charaeteristics,  but  only  to  a limited  extent,  inasmuch  as 

* We  must  nofc  allow  the  narne  of  M.  de  Quatrefages  to  pass  withont 
expressing  our  sense  of  the  liberality  with  which  he  has  for  rnany  years 
placed  at  our  disposai  tho  magnificent  anthropological  collections  of  the 
Muséum.  Withont  endorsing  ail  his  views,  we  must  admire  the  clear  and 
forcible  mode  iu  which  he  expresses  them  in  his  lectures  and  published 
Works.  His  examination  of  the  doctrine  of  Darwin  has  particularly  struck 
us,  and  demands  very  serious  and  thoughtful  attention. 

f See  “ Systema  Naturæ,”  by  Ch.  Linnæus,  Leyden,  1735  ; “ Dissertatio 
Inaugurahs  do  Generis  Humaui  Varietato  Nativâ,”  by  J.  F.  Blumenbach, 
Gœttingen,  1775,  in  -ko  ; “ Le  Règne  Animal,”  by  Baron  Cuvier,  5 vols., 
vol.  i.,  Paris,  1829;  “ Species  des  Mammifères  Bimanes  et  Quadrumanes,”  by 
R.  P.  Lesson,  Paris,  1840,  in  8vo. 
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there  arc  volumes  published  in  the  “ Bibliothèque  des  Sciences 
Contemporaines,”  specially  devoted  to  these  subjects.* 


The  Pliysical  Characteristics. 

ïlie  pliysical  characteristics  which  separate  races  are  of  two 
orders  : anatomical,  which  are  to  be  studied  in  the  laboratory  ; and 
external,  to  be  observed  on  the  living  subject. 

The  two  are  far  from  possessing  the  same  value  in  the  présent 
phase  of  anthropological  science.  In  the  laboratory,  everything  is 
done  carefully  and  methodically,  as  far  as  can  be  done,  with  the 
compass  and  the  balance.  Observations  are  conducted  with  calm- 
ness,  and  every  available  source  of  information  is  brought  into 
réquisition.  In  a foreign  land,  that  is  to  say  on  the  living  subject, 
it  is  quite  otherwise.  The  traveller  lias  generally  otlier  objects 
which  occupy  his  attention.  He  sets  out  with  certain  erroneous 
opinions,  allows  himself  to  be  influenced  by  the  events  of  the  day 
and  his  own  preconceived  notions  ; or  he  ignores  what  he  ought  to 
observe,  and  passes  by  facts  which  possibly  might  clear  up  questions 
long  in  dispute.  Thus  the  observations  which  reach  us  from  afar, 
sometimes  from  a source  looked  upon  as  a most  favourable  one, 
hâve  never  the  same  degree  of  exactness  about  thern  which  facts 


* “ Histoire  Naturelle  de  l’Homme,”  by  J.  J.  Virey,  2 vols.,  Paris,  1801  ; 
“ Dictionnaire  Classique  d’Histoire  Naturelle,”  arts.  “ Bimanes,’  “ Homme, 
“Orang,”  by  Bory  de  Saint-Vincent,  vol.  viii.,  1825,  and  vol.  su-,  182/  ; 
« Histoire  Naturelle  des  Races  Humaines,”  by  A.  Dcsmoulms,  8vo,  Paris, 
1826;  “Manuel  de  Physiologie,”  by  J.  Muller,  translated  into  French, 
2 vols.,  Paris,  1845  ; “ Cours  do  Physiologie,”  by  P.  Bérard,  vol.  i., _Taris» 
1848  &c.  &c.  ; “ The  Races  of  Men  and  their  Distribution,”  by  Charles 
Pickérnw  1 vol.,  4to,  Boston,  1848  and  1854;  “Types  of  Mankmd,  by 
Nott  and  Gliddon,  p.  618,  Philadelphia,  1 vol.,  1854;  table  of  the  rs 
classification  of  Isidore  Geoffroy  Saint-Hilaire,  in  “ Études  sur  1 Histoire 
Naturelle,”  by  Camille  Delvaille,  Paris;  “Sur  la  Classification  Anthro- 
pologique,” by  Isidore  Geoffroy  Saint-Hilaire,  in  “ Mémoires  de  la  Société 
d’ Anthropologie”  vol.  i.,  1860;  “Comparative  Anatomy  «f  Vertebrated 
Animais,”  by  T.  H.  Huxley,  translated  into  French,  Pans,  lS/o;  Uict. 
Encycl.  des  Sciences  Med,”  article  “ Races  Humaines,”  by  Do  Quatrefages, 
1873  ; “ Allgcmcine  Ethnographie,”  by  F.  Müllor,  Vienna,  1873,  &c. 
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of  a niuch.  more  unpretending  cliaracter  possess  wlien  collated  in 
the  silence  of  the  study. 

The  information  published  by  our  learned  societies  is  intended 
to  supply  this  Avant  of  inexpertness  which  we  find  in  ordinary 
travellers,  and  to  make  tbcm  xmderstand  the  desiderata  of  science, 
and  how  to  conduct  their  observations.  But  the  observation  of 
minor  characteristics  présents  the  greatest  difliculty.  A scholar 
lilce  Dr.  Beddoe  will  draw  up  very  instructive  tables  as  to  the 
colour  of  the  hair  ; an  ordinary  observer  will  appropriate  the  tables 
drawn  up  by  the  Société  d’ Anthropologie  ; another,  like  Quételet, 
and  every  physiciair  familial’  with  anatomy,  A\ill  carefullj  notice 
the  proportions  of  the  body,  but  we  cannot  expect  this  froni  the 
generality  of  travellers.  Tliey  fancy  they  hâve  doue  great  tliings 
if  they  take  noto  of  a certain  date  when  they  met  with  a native 
having  the  elongated  face,  the  curly  hair,  the  Hat  nose,  or  the  dark 
complexion.  But  such  observations  are  generally  insufficient. 
The  expéditions  such  as  tlioso  of  the  Norarra  in  Oceania,  or  of 
Petermann  in  the  Nortli,  in  which  certain  men  were  selectcil  to 
make  spécial  observations,  are  rare.  In  France  we  may  mention 
the  Pérons,  the  Pickerings,  the  D’Orbignys,  the  Humboldts,  the 
Fritschs  ; but  how  few  these  are  ! It  is  doubtful  if  tlie  travels  of 
Livingstone  liavo  lielped  forward  in  any  way  the  science  of  anthro- 
pology.  In  naturel  liistory  what  we  Avant  most  particularly  is  to 
hâve  specimens  of  plants  and  animais,  whieh  those  specially 
learned  in  eacli  department  may  arrange  at  their  leisure.  In 
ctlmology  Ave  Avant  to  note  the  manners  and  customs,  and  to 
ascertain  the  distribution  of  each  tribe  as  Avell  as  its  liistory.  Such 
men  as  Pallas,  Barrow,  and  Eyre  are  not  wanting  ; but  ail  the 
Avork  of  anthropedogy  lias  to  be  done  at  a distance,  with  such 
assistance  as  is  to  be  obtained  from  boues,  liair,  and  photographie 
draivings.  Hence  the  relatively  Ioav  ebb  at  Avliicli  we  find  the 
physical  study  of  the  living  subject,  as  compared  Avith  the  flourish- 
ing  results  obtained  in  the  laboratory.  But  among  these  there  are 
those  which  in  tlie  Arery  nature  of  tliings  hâve  obtained  spécial 
pre-eminence.  The  thing  of  primary  importance  in  a laboratory  is 
to  bave  specimens,  and  the  commonest  among  thein  are  those  Avliich 
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givè  the  least  trouble  and  can  best  be  prcserved,  as  tlie  bones, 
and  especially  skulls.  For  somc  tiine,  however,  tlie  laboratory  of 
M.  Broca  lias  been  enriched  Avith  brains,  preserved  ni  alcobol, 
Avhich  bave  been  sent  from  ail  parts  of  tbe  rvorld. 

Bones,  on  tbe  otber  hand,  bave  tbe  inestimable  advantage  of 
presenting  to  us  ail  tliat  remains  of  ancient  peoples  of  which  tbere 
are  no  longer  any  living  représentatives  ; some  extending  back  to 
one  and  tAvo  tbousand  years,  otbers  to  ten  and  tAventy  tbousand, 
Avlien  tbe  various  types  bad  become  less  cbanged. 

When  making  a comparison  of  races,  tberefore,  it  sbould  not  be 
matter  of  surprise  tliat  sucli  importance  is  attacbed  to  tbe  study  of 
tbe  bones,  and  particularly  of  tbe  skull — tbat  noblest  part  of  tbe 
buman  animal. 

Craniology. 

Craniology  tlrus  forms  tbe  first  cbapter  of  tbe  antbropology  of 
tbe  buman  races. 

Some  of  tbe  différences  Avbicb  skulls  exhibit  are  sbgbt,  otbers 
are  considérable  ; some  are  more  readily  appréciable  by  tbeir  general 
appearance,  otbers  by  measurement.  Tbe  particular  type  of  eacb 
skull,  or  the  general  type  of  tbe  group  to  Avbicli  it  belongs,  is  to  be 
ascertained  by  carefully  studying  tbeir  ensemble.  Some  of  tbese 
différences  moreover  are  sufficiently  striking  of  themselves  to 
cbaracterise  tbe  race,  and  to  enable  us  to  recognise  at  once  tbe 
source  from  Avhence  tbe  specimen  Avas  derived.  For  example,  tbe 
excessive  lengtli  and  lieight  of  fhe  Esquimaux  skull,  or  tbe  keel- 
sliaped  vertex  associated  Avitb  great  deptli  of  the  root  of  tbe  nose  in 
the  Tasmanian  skull.  Tbere  are  exceptions,  lioAvever  ; craniology, 
in  its  présent  phase,  is  a science  of  analysis  and  of  patience,  and 
not  y et  a science  of  synthesis.  Tbere  are  tAvo  general  methods, 
eacb  of  Avhich  daims  pre-eminence,  Avbicb  hoAvever  are  equally 
usefiü  and  mutually  perfect.  In  one,  cranioscopy,  tbe  eye,  or 
simple  means  wbicb  one  bas  aBvays  at  hand,  are  sufficient.  In  tlie 
otber,  craniometry,  we  bave  recourse  to  proceedings  requiring 
accuracy.  We  sliall  term  tbe  cliaracteristics  ascertained  by  tbe 
former  descriptive,  and  those  by  tbe  latter  craniometrical. 
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Descriptive  Characteristics. 

A skull  bcing  submitted  to  examination,  the  first  thing  is  to 
détermine  the  âge  and  the  sex,  and  to  notice  Avhctlier  it  présents 
any  deformity,  whether  posthumous,  platybasie,  artificiel,  or 
patliological.  AVe  shonld  especially  direct  our  attention,  Avith  a view 
to  after  examination,  to  the  small  skulls  Avhicli  M.  Lroca  lias  called 
demi-microccphales,  and  to  thosc  manifostly  affected  with  old 
liydrocephalus.  A\ro  shonld  afterwaxds  notice  if  the  skull  présents 
any  anatomical  anomalies,  sucli  as  a supplementary  suture  dividing 
ono  of  the  pariétal  or  malar  hunes  ; the  persistence  of  the  inter- 
maxillary,  tlio  metopic,  or  the  interparietal  sutures  ; the  welding 
together  of  tlio  boues  of  the  nosc  ; tlio  exceptionally  largo  ossa 
AVormiana — an  epactal,  for  example  ; the  enlargement  of  the  two 
vascular  foramina,  occaaio’nally  absent,  called  pariétal  foramina,  and 
situatod  about  two  centimètres  outside  and  on  eacli  side  of  the 
sagittal  suture,  at  the  junction  of  its  anterior  four-fifths  ivith  its 
posterior  ono-fifth  ; an  enlargement  of  about  two  centimètres  in 
diameter,  to  whicli  AL  1 iroea  lias  drawn  attention;*  a tliird  con- 
dylo  ; a jugular  apophysis,  &c.  AVhat  we  hâve  mentioned  in  the 
first  part  respect ing  ail  these  peculiarities  will  suttice.  One  word, 
however,  Avith  respect  to  the  epactal  boue. 

It  is  simple  or  multiple,  and  varies  in  size  from  that  of  a mere 
triangular  AYormian  bone  enclosed  Avithin  the  point  of  the  A'  which 
is  formed  by  the  lambda  beloAY,  to  one  almost  having  the  appearance 
of  an  interparietal  bone.  It  is  distinguished  from  tliis  latter  in  that 
the  truc  interparietal  suture  leads  directly  from  one  asterion  to  the 
other,  passing  below  the  inion,  Avliile  the  suture  of  the  epactal  is 
ahvays  above,  and  ends  more  or  less  higli  up  on  the  branches  of 
the  lambdoidal  suture.  The  epactal  has  been  called  os  Incæ  by 
llivero  and  Tseliudy,  Avho  improperly  look  upon  it  as  an  almost 
constant  characteristic  of  the  tliree  races  of  Peru.  In  47  Anconian 
skulls  in  AI.  Broca’s  laboratory  (the  others  hâve  still  the  skin  and 

* “ Sur  la  Perforation  Congénitale  et  Svmétrique  des  deux  Pariétaux  ” W 
P.  Broca,  in  Bull.  Soc.  d’Anthxop.,”  1S75.  ’ 7 
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hair  on  them)  it  was  présent,  of  greater  or  less  size,  eleven  times, 
which.  is  oftener  tlian  usnal. 

Among  tire  most  important  cliaracteristics  to  establish  are  : 

(1)  The  state  of  the  cranial  sutures,  the  serratures  of  which  are 
very  complex  in  the  superior  races,  usually  simple  in  the  inferior. 

(2)  The  projection  of  the  inion  or  external  occipital  protubérance, 
the  degree  of  development  of  which  M.  Broca  expresses  by  five 
figures,  the  5 corresponding  to  the  maximum  development,  and 
the  0 to  its  complété  oblitération. 

(3)  The  disposition  of  the  pterion  like  an  Ii  or  a K.  The  former 
is  the  more  usual,  in  which  the  greater  wings  of  the  sphenoid  are 
directly  articulated  with  the  pariétal  to  a variable  extent,  which 
M.  Broca  measures  with  the  compassés  ; the  latter  is  exceptional, 
where  the  temporal  touches  the  frontal  to  a variable  extent,  pushing 
back  the  sphenoid  and  pariétal  above  and  below. 

(4)  The  part  of  the  face  where  the  plane  of  the  artificially 
lengthened  occipital  foramen  cornes  to.  In  the  white  races  this 
spot  is  situated  at  the  superior  half  of  the  skeleton  of  the  nose  ; in 
blacks,  it  cornes  down  close  to  the  nasal  spine  or  below  it.  M.  Broca 
indicates  the  different  points  thus  met  with  by  the  vowels  A,  E,  I, 
O,  U.  A indicates  the  alveolar  point  ; E,  the  nasal  spine  ; I,  the 
spot  corresponding  to  the  position  of  the  inferior  turbinated  bone  , 
O,  where  the  inferior  border  of  the  orbit  ends  on  the  médian  line  ; 
U,  the  médian  point  situated  at  the  top  of  the  os  unguis.  In 
sonie  cases  the  plane  reaches  the  root  of  the  nose  at  a point 
which  he  then  indicates  by  ET.  A simple  rule  or  a knitting-needle 
placed  on  the  plane  of  the  occipital  foramen,  gives  in  a moment  this 
element  of  appréciation  of  the  skull,  which  is  merely  the  inclination 
of  the  plane  of  the  occipital  foramen,  the  angle  of  which  is  taken 
more  accurately  with  the  occipital  goniometer.  The  letter  ET  cor- 
responds to  an  angle  of  Daubenton  from  - 11  to  - 13  degrees;  U, 
from  - 5 to  - 7 ; O,  to  0 ; I,  from  + 2 to  + 5 ; E,  from  + 7 to 
+ 11;  and  A,  from  + 13  to  + 17.  For  further  details,  see 

p.  54,  and  Chapter  III.,  Part  IL 

Wo  shall  see  that  the  direction  or  inclination  of  the  plane  of  the 

* Mcmoir  alre&dy  cjuoted  on  ttic  occipital  angles. 
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occipital  foramen,  estimated  rapidly  by  this  proceeding  or  strictly 
with  the  gonioraeter,  is  one  of  the  most  important  characteristics  by 
which  we  distinguish  tlie  negro  from  the  European.  M.  Broca  bas 
invented  for  use  in  the  laboratory,  and  as  a good  substitute  for  tho 
mie  to  wliich  we  lmve  referred,  a curved  stem,  tho  curve  of  wbich 
passes  imderneath  the  superior  maxillary  boue,  and  wbich  is  termed 
crochet  occipital.  (Fig.  23.) 

The  following  peculiaritics,  wbich  are  very  difficult  to  define,  and 
wbich  bave  hitherto  defied  ail  attempts  at  measurement,  assist  us  in 
charaoterising  the  physiognomy  of  tho  skull,  and  art*  occasionally 
suiticient  to  onable  lus  to  recognise  it. 

(1)  Tho  flatness  of  tho  latéral  parietiee  of  the  skull,  as  well  as  thoir 


Fio.  23.— Ocoipitjil  crochot  of  M.  Broen,  for  tho  purpoae  of  determining  tho  part  of  tho 
faco  where  the  prolongée!  piano  of  tho  occipital  foramen  mccts. 


vertical  character,  so  remarkable  in  certain  negroes  of  Africa,  and 
especially  of  Oceania  ; while  at  other  times,  as  amung  the  Lapps  and 
tho  Auvergnians,  these  pariotes  iu*e  very  niuch  bulged. 

(2)  The  curve  of  the  temporal  line,  its  height,  and  its  prolonga- 
tion behind  as  far  as  the  mastoid  région,  showing  the  extent  of  the 
temporal  fossa  and  the  importance  of  the  temporal  muscle,  wliich  is 
inserted  upon  the  whole  of  its  siuface.  This  iine  usually  extends 
from  the  médian  line  at  tlie  base  of  the  forehead,  but  sometimes,  in 
altogether  inferior  types,  it  approaches  to  about  two  centimètres  of  the 
sagittal  suture.  This  very  simian  character  lias  been  observed  in 
some  ancient  skulls  from  Florida,  in  some  from  Xew  Caledonia,  in 
an  Usbeck  skull  in  M.  Broca’s  laboratory,  &c. 

(3)  The  projection  of  the  glabella  and  the  superciliary  arches. 
Not  visible  in  children,  the  glabella  makes  its  appearance  at  about 
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15  years  of  âge  and  upwards,  and,  as  we  liave  said,  is  scarcely 
perceptible  in  women  ; generally  faint  in  the  negroes  of  Africa,  the 
Malays,  and  in  ail  tbe  yellow  races,  even  in  men,  it  is  very  much 
developed  ixi  sonie  prehistoric  races,  in  Europeans,  particularly  in 
Auvergnians,  but  especially  in  Australians,  Tasmanians,  and  New 
Caledonians.  The  projection  of  the  sides  of  the  superciliary  arches 
follows  the  saine  law,  and  is  less  wanting  in  women. 

(4)  The  form  of  the  foreliead,  divided  into  two  planes  united  at 
a more  or  less  obtuse  angle  at  the  level  of  the  frontal  eminences. 
These  eminences  are  liigh  or  low,  projecting,  obliterated,  or  excep- 
tionally  united  into  one  at  the  médian  line.  When  the  angle  is 
very  open,  as  in  the  microcéphales,  in  the  prehistoric  race  of  the 
N eandertlial,  and  in  the  negroes  of  Oceania  generally,  the  foreliead 
is  termed  receding  [fuyant).  When  it  is  much  less — as  in  women, 
in  Malays  and  Chinese,  the  negroes  of  Africa,  and  particularly  in 
the  beautiful  sériés  of  Nubian  slculls  whicli  M.  Broca  has  disin- 
terred  from  the  Banks  of  the  Nile — the  foreliead  is  termed  straight. 
The  increased  projection  and  height  of  the  eminences,  and  a too 
straight  foreliead,  should  make  us  suspect  that  there  had  been 
hydrocephalus  during  infancy. 

(5)  The  curve  of  the  vault.  In  reputedly  well-formed  skulls,  as 
the  skull  of  the  Arab,  it  gradually  lises  from  the  frontal  eminences, 
reaches  its  culminating  point  behind  the  bregma,  and  begins  to 
descend  at  two  or  three  centimètres  farther,  as  far  as  the  line  wliich 
unités  the  two  pariétal  eminences,  where  the  descent  becomes  more 
rapid.  A too  great  or  a too  slight  curve  in  one  particular  part  of 
its  extent,  the  falling  back  of  the  culminating  point,  or  the  flatten- 
ing  of  the  quadrilatéral  space  included  between  the  frontal  and 
pariétal  eminences,  are  so  many  less  satisfactory  characteristics. 

The  médian  line  is  not  usually  in  relief.  Sometimes  it  is  even 
slightly  hollowed  at  the  commencement  of  its  descent,  between  the 
pariétal  eminences.  But  at  others  it  is  bulged  out,  and  gives 
origin  to  an  antero-posterior  crest,  whicli  extends  from  the  bregma, 
from  the  frontal  eminences,  or  lower  down,  as  far  as  the  obelion, 
and  is  occasionally  cleft  for  the  lodgment  of  the  depressed  sagittal 
suture.  At  the  sides  of  the  médian  line  are  then  seen  two  out- 
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wardly-inclined  planes,  eitlier  straight,  convex,  or  concave,  which 
end  at  the  curved  temporal  line  and  the  pariétal  eminences,  at  one 
part  obliterated,  at  anothcr  enlarged,  turning  round,  or  by  a rapid 
fall,  at  the  sides  of  the  skull.  Henco  the  three  configurations  o£ 
the  vaidt  are  called  en  toit,  or  roof-shaped  ; en  ogive , or  like  a 
sugar-loaf  ; and  en  carène,  or  keel-shaped.  The  first  is  very  connnon 
in  Oceania,  the  second  lias  been  improperly  said  to  be  peeuliar 
to  tlio  skulls  of  MongoLs,  the  third  is'  very  characteristic  of  the 
Polynesian  and  especially  of  the  ïasmanian  skulls. 

(G)  The  posterior  curve  of  the  skull  froni  the  line  Crossing 
between  tlio  pariétal  eminences  as  far  as  the  inion.  It  consists 
of  two  portions  separated  by  the  lambda.  The  former  commences 
more  or  less  in  front,  and  is  more  or  less  inclinod  downwards  and 
rounded  off.  The  latter  is  vertical  and  bulged  out,  and  lias 
received  thename  of  occipital  protubérance,  and  by  the  English  of 
pvohola.  Continuous  witli  the  preceding  in  skulls  of  a superior  type, 
tliis  is  frequently  as  if  rnised  and  separated,  and  forms  a glolnilar 
projection,  which  wlien  moderato  in  size  appears  to  be  a character- 
istic of  race,  as  in  the  tribes  of  Cro-Magnon  and  of  l' Homme  Mort, 
in  tlio  Esquimaux  and  Patagonians,  &c.;  and  wlien  considérable 
ought  to  be  regarded  as  a sign  of  unusual  cérébral  pressure  from 
within,  or  of  hydrocephalus  in  infancy.  Many  liuman  types 
cxhibit,  to  a greater  or  less  extent,  a more  or  less  marked  tlattening 
of  the  posterior  curve.  Most  frequently,  as  in  the  ancient 
Tehuelches,  it  does  not  pass  beyoml  the  lambda  ; at  other  times 
it  goes  beyoml,  as  in  many  Auvergnians.  At  other  times  again  it 
impinges  upon  the  supra-iniac  région,  and  in  extreme  cases  surrounds 
it  entirely,  as  in  the  Miüays  and  Americans.  Morton,  indeed,  made 
tliis  falling  of  the  skull  backwards  one  of  the  characteristics  of  the 
entire  American  race. 

(7)  The  curve  of  the  sub-iniac  région  or  receptaculum  cerebelli  is 
very  variable.  Its  bulging  out  frequently  passes  beyond  the  plane 
of  the  occipital  foramen,  and  tlien  prevents  the  condyles  from 
toucliing  the  table  wlien  the  skull  is  laid  on  its  base. 

(8)  A arious  other  characteristics,  sucli  as  the  singular  dépréssion, 
mentioned  by  M.  Broca,  in  the  rniddle  of  the  parieto-occipital 
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suture  in  tlio  slculls  of  Orrouy,  at  the  Polished  Stone  epoch;  tlie 
size  of  tlie  mastoid  processes,  Avliich,  allowance  being  made  for 
différences  of  sex,  are  large  in  certain  races  and  small  in  others  ; a 
peculiar  supra-mastoidean  projection  situated  at  tlie  junction  of  tlie 
posterior  prolongation  of  tlie  temporal  line  and  at  tbe  posterior  root 
of  tlie  zygomatic  process,  and  particularly  developed  in  Esthonian 
slculls. 

In  tlie  face,  characteristics  to  be  discovered  by  simple  inspection 
are  not  wanting.  In  tlie  first  line  is  to  be  noticed  Avhatever  lias 
reference  to  tlie  nialar  bones,  tbe  nietliods  for  ivliose  measurement 
are  by  no  means  satisfactory  ; tlie  absence  of  marks  in  places  Avhere 
-we  hâve  most  need  of  tbem  is  very  mucli  to  be  regretted.  Tbese 
bones  are  small  and  lanlc  in  European  races,  massive  and  project- 
ing  outivards  in  tlie  Mongol  races.  In  tlie  Esquimaux,  their 
external,  anterior,  and  inferior  angle  is  so  thrown  outwards  and 
forwards  tliat  by  tliis  feature  alone  Ave  are  able  to  recognise  tbe 
skulls  of  tliat  race.  Then  corne  tlie  prominence  of  tbe  extremity 
of  tbe  bones  proper  of  tbe  nose  and  tlieir  projection  at  a very  acute 
angle,  tivo  cbaracteristics  belonging  to  buman  races  ; tlieir  flattening, 
or  tbe  contrary,  in  tbe  negro  races  of  Africa  and  especially  tbe 
yelloAV  races;  tbe  deptli  of  the  IioIIoav  at  tbe  root  of  tbe  nose, 
sligbt  in  Arabians,  less  still  in  tbe  negroes  of  Africa  and  in  ail  tbe 
yelloAV  species  ; Avell  marked  in  Europeans  generally,  but  especially 
so  in  Australians,  ETeAV  Caledonians,  and  Tasmanians.  Me.  bave 
already  mentioned  in  tbe  Tasmanian  race  a see-saAV  motion  of  the 
superior  maxilla,  by  virtue  of  Avliich  its  upper  part  plunges 
beneath  the  cranium,  Avbile  its  loAver  projects  forwards.  We  bave 
also  described  tbe  différences,  five  in  number,  Avliich  tbe  inferior 
border  of  tbe  nares  présents  on  tbe  skeleton.  Tlius  in  Europeans 
it  bas  tbe  form  of  a lieart,  sucli  as  avc  see  on  playing-cards,  the 
nasal  spine  of  Avbicb  represents  tbe  médian  point  and  présents  only 
a sharp  lip.  In  the  negroes  of  Africa  tbe  border  is  blunt,  spread 
ont,  and  becomes  horizontal  by  tbe  progressive  oblitération  of  tlie 
nasal  spine.  In  the  Cbinese  and  sonie  other  yelloAV  races  it  is 
replaced  by  tAVO  digital  dépréssions,  Avliich  in  Mélanésiens  are 
transformed  into  tivo  cbanncls.  It  bas  been  observed  in  rare 
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instances,  especiaUy  in  New  Caledoniana,  that  tlie  wliole  line  of 
démarcation  between  the  nasal  fossæ  and  the  anterior  surface  of 
tlie  alveolar  arcb  lias  disappeared.  In  tins  latter  respect  certain 
nogroes  resemble  the  antliropoid  apes.  In  the  general  configuration 
there  are  other  characteristics  of  a similur  kind.  M.  Pruner-Bey 
lias  laid  much  stress  on  the  various  harmonious  relations  or  otlier- 
wise  of  the  cranium  to  the  face.  A cranium  elongated  from  before 
backwards,  and  at  the  same  time  elevated,  is  already  in  harmony 
by  itself  ; but  if  the  face,  on  the  other  hand,  is  elongated  from 
above  downwards,  and  narrows,  the  harmony  is  complété.  Kueh 
are  the  Esquimaux:  and  Kymri  skulls.  1 lie  Lapp  and  Auvergnian 
skulls,  on  the  contrary,  are  short  from  before  backwards  and  from 
above  downwards,  and  widu  both  in  the  cranium  and  face.  Among 
skulls  of  an  opposite  eh  iracter  we  tind  the  celebrated  Cro-Magnon 
skull  of  the  Stone  period,  whicli  is  elongated  from  before  back- 
wards, while  the  face  is  contracted  from  above  downwards.  The 
sanie  witli  tlie  Tasmanian  skull.  There  are  other  characteristics 
winch  nui  parallel  witli  these  ; for  example,  the  arch  of  the 
palate  is  somewhat  elongated  in  long  skulls,  and  widened  in  widu 
skulls  ; the  occipital  foramen  in  the  same  way. 

AU  craniologists,  or,  rather,  cranioscopists,  hâve  spoken  of  grace- 
fully-formed  skulls,  witli  smooth  contours  and  regular  outlines, 
and  of  those  with  “ heurtés  ” features,  of  sombre,  stem  aspect,  and  of 
brutish  appeaiance.  Between  the  two  are  to  be  seen  soft,  undefined 
forms,  destitute  of  eliaracter.  Those  of  Européens,  New  Calédoniens, 
and  Chinese  are  of  tliese  descriptions.  But  we  ought  not  to  set  too  liigh 
a value  upon  sucli  appearances.  These  forms,  whether  pleasing  or 
brute-like,  are  to  be  met  with  in  ail  races,  in  tlie  Européen  as  well  as 
in  tlie  negro.  In  what  respect,  for  exemple,  is  the  prominent  and 
narrow-shaped  nose  of  the  Européen  handsomer  than  the  small  but 
broader  nose  of  the  Chinese  1 Let  different  persons  compare  the 
skuU  of  the  man  and  the  woman,  those  of  Cro-Magnon  and  of  the 
Cavern  de  l’Homme  Mort,  opinions  wiU  be  divided  respecting  them  ; 
it  is  simply  a matter  of  custom,  of  éducation,  or  of  préjudice. 

The  best  example  of  erroneous  views  resulting  from  the  abuse  of 
cranioscopy  is  to  be  seen  in  a memoir  of  last  year. 
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M.  Mantegazza  and  two  friends  placed  two  liundred  skulls  in  a 
séries,  according  to  tlie  ideas  which  they  had  formed  of  the  beautiful. 
ïliey  took  as  tlieir  model  tlie  Jupiter  Olympus,  in  winch  the  pro- 
portions are  conventional,  and  which  lias  a facial  angle  such  as  is 
only  met  with  among  hydrocephali.  They  brought  together,  con- 
fusedly,  the  skulls  of  botli  sexes  and  of  ail  âges,  and  found  that 
the  measurements  as  given  with  the  craniometer  did  not  accord 
with  their  æsthetic  notions.  That  M.  Mantegazza  was  discouraged 
by  the  unsatisfactory  resuit  obtained  by  certain  measurements, 
notably  Camper’s  facial  angle,  we  can-easily  believe,  but  this  is  no 
reason  why  the  scientific  method  shoidd  be  abandoned.  Before  we 
can  obtain  one  satisfactory  measurement  we  must  be  prepared  to 
sacrifice  several  of  them.  The  illustrions  anthropologist  regrets 
that  craniometry  does  not  exhibit  the  relative  superiority  of  races 
in  the  way  in  which  he  conceived  it.  But  does  craniometry  reject 
this  superiority  1 Ho,  it  is  content  that  eaeh  one  shorfid  stand  on 
its  own  merits.  Let  us  relegate  sentiment  to  artists,  it  is  an  essential 
part  of  their  nature,  and  let  us  take  care  that  our  observations  are 
made  with  rigid  strietness,  without  which  there  would  be  an  end 
to  science  ; we  shall  move  less  quickly,  but  surely. 

The  method  of  studying  the  aspect  of  skulls  from  different  points 
of  view  originated  alrnost  simultaneously  with  craniometry,  but  was 
the  one  generally  in  use  until  lately.  It  is  convenient,  inasmuch  as 
one  forma  a judgment  at  once,  in  the  sanie  way  as  one  would  form 
one  of  a picture — certain  fines,  certain  colour,  by  such  a master. 
Blumenbach  was  the  originator  of  this  method,  which  was  termed 
the  vertical  view  (iiormci  verticalis).  He  placed  a sériés  of  skulls 
with  the  malar  boues  in  the  same  horizontal  fine  as  they  would 
hâve  taken  had  the  lower  jaws  been  attached,  and  then  viewed  them 
in  succession,  fixing  the  eye  above  the  vertex  of  eacli.  In  this  way 
he  estimated  the  breadth  or  narrowness  of  the  contour  of  the  vault, 
its  lengtli,  its  general  form,  and  the  projection  of  the  frontal  bone. 
He  noticed  whetlier  the  zygomatic  arches  and  the  jaws  were  visible, 
and  to  what  degreo.  In  white  races  these  parts  are  generally  out 
of  view,  in  the  blaclc  they  more  or  less  project.  He  also  gives  the 
skulls  of  aGeorgian,  a Tungusian,  and  a negro  of  Guineaas  specimens 
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of  the  three  varioties  of  form.  The  nonna  vertical is  lias  continued 
to  be  the  method  usuaUy  employed  when  we  wish  to  rnake  a rapid 
cstiniate  of  the  general  form  of  the  skull,  as  well  as  the  cepliahc 
index,  without  the  assistance  of  an  instrument.  But  instead  of  the 
skull  being  placed  on  its  base,  after  Blumenbach’s  faslnon,  it  sliould 
be  held  at  a distance,  so  tliat  the  eye  can  take  into  view  the 
extremities  of  its  antero-posterior  and  its  maximum  transvene 
diameters.  The  view  ought  to  be  made  perpendicularly  to  the 
horizontal  plane  passing  through  the  glabella  and  a point  situated 


Fio.  24. — Norma  verticale  of  Bluinenbaeh,  taken  witli  the  stereograph.  BrnohycephaUc 
skuU  of  Auverguian.  Cephulic  index,  S5'4S. 

at  about  two  centimètres  above  the  inion.  Figs,  --t  and  25  show 
the  two  principal  forma  of  the  skull  which  we  may  distinguish  in 
this  way. 

Contemporaneously  with  Blumenbach,  Camper  adopted  the 
method  of  studying  the  skull  in  profile  ; and  later  on,  Owen,  being 
desirous  of  comparing  the  anthropoid  apes  with  Man,  supplemented 
it  with  the  view  from  below.  This  last  thus  took  into  account  the 
position  of  the  occipital  foramen  relatively  to  the  anterior  and 
posterior  extremities  of  the  skull,  the  segment  described  by  the 
zygomatic  arches,  the  form  of  the  arch  of  the  palate,  &e. 
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Priehard  combinée!  these  three  methods,  and  added  that  of  the 
face,  but  made  no  reference  to  the  view  from  beliind.  He  reco"- 

O 

nised  three  principal  forms  of  the  skull  : the  oval,  the  pyramidal, 
and  the  prognathous,  a division  since  adopted  by  M.  Pruner-Bey. 

The  first,  or  oval,  corresponds  to  our  European  type.  The  fore- 
head  is  Avell  developed,  the  maxillary  bones  and  the  zygomatic 
arches  being  so  formed  as  to  give  the  face  an  oval  shape.  The 
forehead  and  malar  bones  are  nearly  on  a plane  Avith  these,  the 
alveolar  borders  and  the  incisor  teeth  are  vertical. 


Fxg.  25,—Norma  verticalis  of  Blumenbach,  taken  with  tbe  stereograph.  Dolicbocepbalic 
skull  of  Spanish  Basque  (province  of  Guipuscoa).  Cephalic  index,  74'19. 

The  second,  or  pyramidal,  he  says,  is  to  be  noticed  in  the 
Mongols,  and  more  so  in  the  Esquimaux.  Its  most  striking  character 
is  the  outward  projection  of  the  zygomatic  arches.  “The  cheek- 
bones  project  from  under  the  middle  of  the  orbit,  and  turn  back- 
Avards  in  a large  arch  or  segment  of  a circle,  the  latéral  projection 
of  the  zygomas  being  so  considérable,  that  if  a line  draAvn  from  one 
to  the  otlier  be  taken  as  a base,  this  Avili  form  Avith  the  top  of  the 
forehead  a nearly  triangular  figure.  The  upper  part  of  the  face  is 
remarkably  plane  and  liât,  the  nosc  being  fiat,  and  tlie  nasal  bones, 
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as  well  as  tlie  spaces  between  the  eyebrows,  nearly  on  the  samc 
piano  with  tlie  cheek-bones.  Lastly,  at  the  point  of  the  pyramkl  is 
tlic  fronto-sagittal  crest,”  &c. 

The  third,  or  prognathous,  corresponds  to  the  negro  type.  1 lie 
skull  is  coinpressed  laterally,  the  temporal  muscles  are  inserted  very 
higli  up,  producing  the  effects  of  latéral  élongation  and  llattening. 
The  cheek-bones  project  rather  fonvards  than  outwards  (prog- 
nathism).*  This  is  one  of  the  most  valuablo  portions  of  1* richard  s 
work. 

However  striking  certain  characteristics  furnished  by  the  eye  and 
the  fonns  thus  recognised  may  be  à priori,  both  are  insntlicient  to 
lay  the  foundation  of  an  exact  science,  and  craniology  thus  limited 
would  be  of  little  avail.  The  traits  of  charaoter  so  judged  of  are 
entiroly  imlividual  in  the  majority  of  cases,  and  their  estinmte 
dépends  upon  tlie  mental  disposition  of  the  observer,  as  well  as 
upon  the  accurate  recollection  of  his  latest  visual  impressions. 
These  can  only  be  committed  to  writing  in  a very  imperfect  way. 
According  to  the  way  in  which  the  light  falls  upon  the  skull  so  do 
appearances  vary,  and  M.  Broca  is  daily  exhibiting  to  his  pupils 
tlie  fallacies  to  which  any  one  of  tho  characteristics,  looked  upon  by 
craniology  as  of  the  highest  importance,  may  be  exposed.  Accord- 
ing as  tho  skull  is  looked  at  at  a height  or  on  the  ground,  so  tho 
estimâtes  vary  ; so  many  millimètres  of  greater  or  less  inclination 
will  givo  tho  appearance  of  prognathism  or  not.  In  Blumcnbach’s 
method  the  skull  rarely  remains  in  the  saine  position  ; the  variable 
size  of  tho  mastoid  processes,  the  présence  or  absence  of  the  tecth  ; 
the  swelling  or  dépression  behind  the  occipital  foramen  cause  it  to 
fall  forwards  or  backwards,  sometimes  in  one  way,  sometimes  in 
another.  It  is  not  less  important  to  hâve  some  tixed  method  of 
holding  the  skull,  and  Prichard  himself,  by  relying  too  much  upon 
his  draughtsman.  lias  unwittingly  shown  wliat  errors  may  be  com- 
mitted  in  this  wav.  Craniology  as  a science  would  scarcelv  exist 
but  for  the  really  scientiiic  methods  of  examination  which  it 
possesses,  and  the  characteristics  which  it  is  capable  of  expressing 


* “ Researches  into  the  Physical  History  of  Mankind,”  by  J.  C.  Prichard. 
Plvo  vols.  1836-47. 
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witli  précision.  The  process  is  a long  and  laborious  one,  but  the 
results  arrived  at  are  certain  ; tliey  may  need  interprétation,  but 
they  never  deceive.  This  part  of  craniology  is  termed  craniometry, 
and  is  merely  one  brandi  of  anthropometry. 

Antliropometry  is  the  study  of  the  liuman  body  by  mathematical 
modes  of  procedure  ; osteometry  is  its  application  to  the  skeleton 
in  general  • craniometry  to  the  skull  in  particular  • pelvimetry  to 
the  pelvis. 

Craniometry. 

The  first  attempts  at  measurement  upon  the  human  subject, 
excluding  those  artists  who  up  to  the  last  century  had  not  settled 
any  definite  distinction  between  races,  were  made  by  Daubenton, 
Camper,  Sœmmering,  and  White.  Craniometry,  however,  did  not 
soar  aloft  until  the  time  of  Morton.  Since  this  period  it  has  been 
practised  in  ail  parts  of  the  civilised  world.  It  has  its  adepts  in 
Patagonia  in  the  person  of  Dr.  Moreno,  and  in  the  Caucasus  in  that 
of  Professor  Smirnow.  The  works,  on  the  skull,  of  Thurnam, 
B.  Davis,  Busk,  and  Carter  Blake  in  England  are  well  known,  as 
also  in  Italy  those  of  Mantegazza,  Calori,  Micolucci  ; in  Eastern 
Europe,  Wagner,  Van  der  Hœven,  Von  Baer,  Lueæ,  Ecker, 
Virchow,  Welcker  ; in  France,  Gratiolet,  Broca,  De  Quatrefages, 
Bertillon,  Ilamy.  Collections  of  skulls  hâve  been  made  in  ail 
directions.  A mon  g the  most  celebrated  we  may  mention  the  col- 
lection of  Morton  at  Philadelphia,  which  in  1857  consistedof  1,045 
specimens  ; of  Barnard  Davis  at  Shelton,  Staffordshire,  which  at 
the  présent  time  amounts  to  about  1,700  ; and  those  of  Paris,  which 
altogetlier  number  upwards  of  7,000. 


Craniometncal  Characteristics. 

One  is  necessarily  compelled  when  practising  craniometry,  in 
order  to  make  oneself  thoroughly  acquainted  with  a race,  to  study 
a number  of  its  représentatives  and  to  take  their  average,  in  order 
that  there  may  be  no  prépondérance  of  any  spécial  characteristic. 
Y ou  arrive  in  a town  and  sec  an  individuel  of  fair  complexion  ; do 
you  jump  to  the  conclusion  at  once  that  ail  the  inhabitants  are  fair  1 
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No.  You  pass  from  one  quarter  of  the  town  to  another,  inàke  a 
certain  nuinborof  observations,  and  from  them  draAv  joui  infei  onces. 
So  Avith  craniometry  ; a single  skull  mayby  chance  exhibit  the  type 
of  the  race,  but  it  may  also  be  an  exception  and  lead  to  error.  The 
characteristics  of  the  type  sought  can  only  be  correetljr  expressed 
in  their  ensemble,  upon  différent  skulls.  1 ho  first  thing,  then, 
which  is  requisite  for  cranioraetrical  study  is  a sufficient  nuinber  of 
speeimens.  The  type  being  once  recognised,  one,  two,  or  more 
skulls  will  be  fourni  neeessary  in  order  to  furnisli  further  informa- 
tion, and  avc  must  AA'ait.  The  archœologist,  therefore,  should  collect 
togetlior  the  most  likely  specimens  lie  can  find,  and  not  take  any 
ho  may  lay  hold  of  and  bring  them  to  the  laboratoiy  A\ith  the 
question  : Are  theso  tho  skulls  of  Franks,  Burgundians,  Saracens,  or 
Romans  1 

Moreover,  feiv  of  tho  sériés  colleeted  in  one  and  the  same  place 
are  examples  of  an  unmixed  type.  Most  frequently  they  an?  only 
a medloy  of  different  races  more  or  less  nearly  allied  to  one  another, 
Avith  quite  opposite  characteristics,  sonie  corresponding  to  one  of 
the  aneieut  types,  others  to  another  ; they  include  cases  of  atavism, 
and  even  stray  examples  obtained  from  varions  sources. 

Twenty  skulls  of  the  same  sex  are  sutheient  in  general  t"  remove 
ail  questions  of  difficulty,  but  tlvis  number  is  neeessary  ; and  here 
avises  a serions  question  : Wliat  is  tho  extent  of  individuel  varia- 
tions  admissible  in  a race  reputed  pure,  as  in  the  Andamans  for 
exemple1?  It  is  onlv  possible  to  ansAver  tliis  question  as  regards  each 
particidar  case.  First,  it  dépends  on  the  extent  of  the  maximum 
and  minimum  deAriations  observed  throughout  the  Avhole  human 
sériés.  The  less  considérable  these  deAriations  and  the  botter 
uiulerstood,  tho  greater  the  value  of  the  characteristic.  Tliere  are 
chamcteristics  Avhicli,  cæteris  jMtribus,  vary  enormouslj’  Avhen 
expressed  in  one  Avay  and  very  slightly  Avhen  in  another.  This  is 
so  Avith  prognathism,  Avhich  is  estimated  sometimos  bv  the  relation 
of  the  horizontal  projection  to  the  height  of  the  région,  sometimes 
bv  the  angle  at  the  culminating  point  of  the  upper  jaAv.  M.  Broca 
has  recognised  variations  in  the  cephalic  index  in  one  and  the  same 
race  to  the  number  of  10  per  cent.;  it  is  onljr  Avhen  they  reach 
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15  to  18  per  cent,  that  we  can  say  Avitli  cerfcainty  tliat  they  are  due 
to  mixture  of  race. 

The  figures  expressing  each  individual  measurement  heing 
arranged  in  a progressive  sériés,  the  most  divergent  are  placed  at 
the  two  extremities,  while  tliose  which  are  most  frequently  alike 
are  grouped  in  the  middle.  Sometimes,  however,  there  are  two 
maxima  of  concentration,  separated  by  an  interval  in  which  the 
numbers  are  elearly  distributed.  M.  Bertillon  attributes  this  to  a 
commingling  of  two  races  of  opposite  characters,  and  lias  deduced 
some  valuable  conclusions  therefrom. 

The  measurements  taken  in  centimètres  and  millimètres  are 
added,  and  divided  by  the  number  of  subjects  measured.  The 
quotient  is  the  mean  ; it  expresses  the  characteristic  directly,  such 
as  the  breadtli  of  the  forehead  for  example,  or  is  only  valuable 
when  compared  with  some  other  measurement.  A skull  is  broad 
in  certaüi  cases,  not  from  the  number  of  centimètres  which  it 
measures,  but  in  proportion  to  its  volume,  tliat  is  to  say,  its  length. 
We  therefore  couvert  its  breadth  into  centimètres  of  its  length. 
It  is  thus  an  index  or  relation,  a far  superior  method  to  that  of 
directly  estimating  the  absolute  measurements.  The  mode  of 
calculating  this  index  is  b}r  no  means  unimportant.  There  are 
three  ways  of  proceeding  : (1)  We  calculate  each  index  separately 
and  take  the  mean  ( moyenne  des  indices)  ; (2)  We  add  each  of 
the  sériés  of  factors,  we  take  tlieir  means,  and  from  these  we 
calculate  the  index  ( indice  des  moyennes) — this  mode  is  préférable, 
and  avoids  the  losses  arising  from  décimais  omitted  ; (3)  We  again 
add  the  factors,  and  with  their  sum  obtain  the  index  directly.  This 
has  the  advantage  of  economy  in  working,  and  is  that  -which  we 
usually  adopt. 

The  means  liave  référencé  to  the  straiglit  measurements,  to  the 
curves,  the  angles,  and  even  to  the  marks  which  M.  Broca  expresses 
by  certain  figures,  as  the  projection  of  the  inion  from  0 to  5. 

The  first  condition  of  a good  measurement  is  to  be  determined 
by  certain  fixed  anatomical  marks,  so  that  two  observers  at  a 
distance  from  each  other  may  not  deviate  from  tliem  in  the 
slightest  degrce  under  any  circumstances.  In  tliis  point  of  view 
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tlio  maximum  and  minimum  measurements  are  excellent.  Lliose 
wliich  pass  from  some  definite  point  of  the  base  and  lead  to  any 
optional  part,  as  the  vertex,  not  determined  by  projection,  are  bad, 
such  as  those  whicli  meet  at  the  pariétal  or  frontal  eminences.  A\'o 
can  never  succeed  twice  following  in  placing  their  culminatmg 
point  at  the  same  spot,  consequentiy  they  only  furnisli  approxi- 
mative dimensions.  It  would  be  better  to  give  up  any  preconceived 
notion  than  to  deviate  from  certain  dofined  marks,  or  at  any  rate 
as  little  as  possible  ; and  observera  who  publish  measurements  witli- 
out  giving  a précisé  description  of  their  method  of  working,  run 
the  risk  of  having  little  attention  paid  to  them. 

Every  measurement  should  be  mado  with  a defmite  objeet. 
Craniometrical  characteristdcs  under  this  asjiect  are  of  two  kinds  : 
rational,  that  is  to  say,  rdated  to  some  physiological  opinion  ; or 

empirical,  having  no  apparent  design. 

If  we  tako  two  skulls  resembling  eacli  other  but  of  different 
capacity,  we  shall  tind  the  largest  to  be,  cœteri*  paribiu,  the  une 
with  tlio  moro  doveloped  frontal  boue,  the  moro  rounded  vault, 
the  posterior  part  more  ample,  the  occipital  foramen  moro  clevated, 
tlio  distance  of  this  foramen  from  the  bregma  more  considérable. 
Gratiolet  lias  divided  tlio  liuman  races  into  frontal,  pariétal,  and 
occipital,  according  as  the  skull  is  more  or  less  developcd  at  the 
expense  of  this  or  that  part,  Hence  we  hâve  one  of  the  lirst  sériés 
of  characteristics  subordinato  to  one  and  the  same  idea,  viz.  the 
variable  development  of  the  characterïstic  organ  in  the  human 
family. 

Other  characteristics  are  looked  upon,  whether  riglitly  or  wrongly, 
as  dominant.  They  liave  an  affinity  in  negroes  to  those  wliich 
they  exhibit  in  apes,  and  establish  the  transition  between  these 
and  Europeans.  Thus  both  on  the  skeleton,  in  the  muscles  and  in 
the  viscera,  tliere  are  certain  arrangements  having  respect  to  a 
sideling  attitude,  as  that  of  anthropoids.  The  mind  is  then  led  to 
consider  these  more  or  less  considérable  variations  as  proof  of  a 
graduai  approach  of  the  organism  to  perfection,  and  that  ail  the 
human  races  sprung  from  one  and  the  same  inferior  type.  The 
Bosjesmans,  in  several  respects,  are  at  the  bottom  of  the  scale 
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the  Melanesians,  the  negroes  of  Guinea,  the  C affres,  the  yellow 
races,  &c.,  would  be  next  to  them.  But  tliis,  altliough  true  as  to 
certain  characteristics,  does  not  liold  good  as  regards  others.  Sonie 
liave  only  a négative  cbaracter,  sucli  as  the  Avidth  between  the 
clieek-bones,  the  flatness  of  the  face,  the  elliptical  or  hyperbolical 
form  of  the  alveolar  arches,  the  projection  of  the  superciliary 
ridges,  tlie  sinking  in  at  the  root  of  the  nose,  the  keel-like  fonn  of 
the  top  of  the  head,  &c.  Many  characteristics  -winch  we  usually, 
though  Avrongly,  place  in  the  sériés  are  of  this  kind,  of  Avhich  the 
skeleton  furnishes  numerous  examples.  Their  frecpiency  does  not 
surprise  us,  and  we  may  add  that  it  is  in  this  more  tlian  in  the 
variations  of  the  brain-case  that  we  discover  tlie  best  marks  of 
différence  between  races.  The  nasal  index  of  M.  Broca,  among 
others,  is  a proof  in  point. 

An  erroneous  idea  has  prevailed  that  Man  being  distinguislied 

from  animais  more  particularly  as  regards  the  brain,  Ave  ought 

to  find  in  the  skull  the  fundamental  characteristics  whereby  we 

may  separate  races.  It  is  rather  the  reverse.  Evidently  Man  is 

essentially  characterised  by  the  brain  and  its  osseous  envelope.  But 

in  natural  history,  Avhen  a characteristic  intervenes  to  separate  one 

group  from  another,  the  more  natural,  palpable,  and  important  it  is, 

the  less  does  it  vary  in  the  divisions  and  varieties.  In  botany,  it 

is  not  even  in  the  characteristic  of  a family,  a tribe,  or  a genus  that 

we  must  seelc  for  shades  of  différence  with  a vieAv  to  establish 

» 

secondary  divisions,  it  is  in  otlier  parts  of  the  plant.  One  of  the 
labiatæ  is  recognised  at  once  by  its  • inflorescence,  as  Man  is  by  his 
craniuin.  In  both  it  is  apart  from  their  essential  characteristic 
feature  that  différences  are  found  which  lay  the  foundation  of 
permanent  varieties. 

Empirical  characteristics  derived  from  craniometry  are  opposed 
to  the  monogenestic  creed,  inasmuch  as  they  witness  in  favour  of 
the  original  plurality  of  the  principal  groups. 

Sometimes,  Avhen  liaving  to  make  choice  of  craniometrical  measure- 
ments,  avc  are  guided  by  the  development  and  groAvth  of  the 
skeleton.  The  brain  and  its  envelope  increase  according  to  one  Liav, 
the  cavities  of  the  senkes  and  the  maxillary  apparatus  according  to 
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another  j whence  a possible  antagonism,  an  influence  capable  of 
giving  origin  to  peculiarities  in  races  which,  by  beingoften  iepeated, 
may  be  considered  as  cbaracteristic. 

But  tlxroughout  tlie  entire  range  of  craniometry  we  must  not  lose 
sirrht  of  tbe  subordination  of  characteristics.  Thus  tlie  develop- 

O # 

ment  of  tlie  anterior  portion  of  tlie  brain  cavity  causes  tlie  occipital 
foramen  to  be  driven  backivards.  The  increase  of  the  maxillary  bone 
in  front,  whence  prognathism  is  caused,  gives  rise  to  a similar  resuit. 
Cœteriÿ  paribus,  an  elongated  and  at  the  saine  time  contractée! 
skull  is  proportionably  increased  in  hoight.  A round  skull,  on  the 
contrary,  appears  to  be  decreased  vertically.  It  is  well  also  to 
consider  the  corrélation  of  characteristics.  An  example  on  the 
living  subject  will  explain  wliat  we  mean.  Bine  eyes  are  usuallv 
accompanied  by  light  hair.  So  in  the  skull,  the  tlattening  of  the 
entire  face,  including  the  cheek-bones,  usuallv  causes  the  oblitéra- 
tion of  the  glabella  and  the  superciliary  arches,  and  the  crushing 
in  of  the  root  of  the  nose  ; tliis  forms  part  of  the  harmonious 
characteristics  of  which  we  spoke  just  now.  In  reality,  it  is  from 
tliis  agreement  of  character  tlmt  the  idea  of  type  lias  taken  its 
origin. 

Bernard  do  Palissy  maintained  tliat  the  human  skull  is  tlie  most 
irregularly-formed  figure  in  nature,  and  gave  expression  to  a senti- 
ment in  which  ail  must  agréé  who  are  commeneing  cranionietrical 
researches.  “ I hâve  a desire,”  lie  says,  “ to  measure  the  head,  in 
order  directly  to  know  its  dimensions,  and  it  appears  to  me  that  the 
sauterelle,  the  rule,  and  the  oompass  would  lie  very  ] imper  instru- 
ments to  employ  for  that  purpose,  but  the  fact  is  I can  never  lie 
sure  of  my  measurements.”*  Bernard  de  Palissy  used  exaggerative 
language  in  référencé  to  tliese  matters.  Separate,  in  thought,  the 
cranium  from  the  face,  and  consider  the  former  as  an  egg  with  its 
larger  extrcmity  posteriorly,  the  diameters  and  circumferences  of 
which  we  want  simply  to  measure  ; and  the  latter  as  a pyramid, 
the  base  of  which  corresponds  to  the  face,  and  the  point  to  the 
anterior  border  of  the  occipital  foramen  ; and  tlie  thing  becomes  as 
simple  as  possible.  Then  recollect  that  the  cranium  is  the  pro- 
* Bernard  de  Palissy,  “ Œuvres.”  18mo.  Paris,  185-1. 
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longation  of  the  vertébral  column,  the  axis  of  which  is  bent  at  the 
level  of  tlie  anterior  border  of  the  occipital  foramen,  giving  origin 
to  three  cranial  vertebræ  and  that  consequently  there  exists  in  the 
cranium  a central  point — the  basion — around  which  ail  the  various 
modifications  of  development  are  taking  place.  Lastly,  remember 
that  the  head  possesses  a natural  attitude,  to  wliich,  at  the  base  of 
the  sluül,  there  corresponds  a horizontal  plane  which  is  determined 
in  a moment,  and  that  in  conséquence  we  can  always  take  the 
position  of  any  point  by  referring  to  it  or  to  the  vertical  médian 
plane.  Sucli  is  the  basis  of  craniometry.  The  Systems  which 
apply  certain  measurements  to  the  auditory  foramina,  or  to  any 
other  point,  and  the  gauging  of  the  cavities  only  complicate  it. 

There  is  great  danger  of  exaggeration  in  making  craniometrical 
measurements.  Everyone  at  first  is  anxious  to  carry  out  his 
own  method  of  proceeding,  witliout  the  help  of  a guide  or  some 
m annal  indicating  ail  the  most  approved  measurements.  The 
tendency  to  run  into  minutiæ  is  especially  prédominant  here  ; and 
we  recollect  seeing  a memoir  in  which  we  counted  193  different 
dimensions  or  indices,  and  in  another  as  many  as  200.  It  is 
évident  that  craniology  is  an  illimitable  science,  and  it  is  the  duty 
of  every  inquirer  to  make  it  the  subject  of  diligent  investigation. 
One  measurement,  which  appears  valueless,  is  found  to  hâve  con- 
sidérable importance  ; while  another,  which  we  hâve  fought  hard  to 
verify,  leads  to  no  practical  resuit. 

It  happens  with  craniology  as  it  does  almost  constantly  at  the 
dawn  of  every  new  science.  We  liave  difficulties  to  contend  with 
at  the  very  onset  with  regard  to  the  description  of  the  sériés  of 
skulls.  We  take  into  considération,  in  a word,  their  characteristics 
as  witnessed  in  their  pathological,  physiological,  or  accidentai 
variations.  This  is  a bad  method.  We  must  set  out  with 
craniometry  generally.  Above  ail,  it  is  necessary  to  lay  down 
certain  bases,  to  ascertain  facts,  to  détermine  seriatim  the  value  of 
each  characteristic,  to  know  which  to  preserve  and  which  to  reject, 
and  so  to  arrange  the  plan  and  method  of  proceeding  that  the 
labours  accomplished  on  one  side  of  a frontier  line  may  be  available 
on  the  other. 
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In  America,  in  Italy,  in  England,  and  in  France,  the  metliods  of 
measurement  in  general  use  diifer  but  slightly.  In  Germany  it  is 
not  so,  notwithstanding  the  efforts  of  the  congress  at  Gottingen  and 
more  recent  congresses  to  bring  the  varions  Systems  into  harmonious 
action.  M.  Welcker,  in  partieular,  is  far  from  being  in  accord 
with  the  majority  of  his  colleagues.  By  his  works,  from  which  we 
hâve  largely  drawn  supplies,  lie  has  deserved  well  of  anthropology  ; 
but  his  cranial  net,  its  horizontal  circumference,  anil  its  antero- 
posterior  diameter  are  not  well  expressed.  The  frontal  and  pariétal 
cminences  cannot  serve  as  marks  for  important  measureiuents.  We 
are  sure  that  we  hâve  determined  the  position  of  the  former 
thousands  of  times,  and  we  déclaré  that  the  résulta  hâve  been  most 
unsatisfactory. 

The  Gcrmans,  if  we  iuay  venture  an  opinion  on  the  subject,  do 
not  go  straight  to  the  point.  Under  the  prétest  of  anatomioal 
philosophy,  they  take  the  detail  for  the  essential,  and  frequently 
even  distort  ideas  from  their  simple  acceptation.  The  metliods 
followed  by  M.  Ecker  and  M.  Wiesbaeh  are  probably  most  in 
accordance  with  the  French  mode  of  proceeding. 

Without  too  much  slighting  the  measurenients  extolled  by 
foreigners,  we  very  much  prefer  those  which  our  leamed  master 
considère  the  best — at  least  those  of  which  lie  has  published 
abundant  records.  Wlien  anyono  has  the  advantage,  such  as  we 
hâve  had,  of  seeing  M.  Broca  at  work  in  his  laboratory,  comparing 
ail  the  measurenients  upon  thousands  of  skulls,  rejecting  those 
upon  which  lie  appeared  to  set  especial  value,  recommencing  upon 
and  examining  entire  sériés  which  lie  regarded  as  at  ail  donbtful,  a 
thought  crosses  the  mind,  Is  it  certain  that  everywhere  else  so 
much  scrupiüous  care  has  been  bestowed  1 We  may  be  pardoned, 
then,  if  we  give  the  highest  place  to  his  instructions,  whether 
public  or  private.* 

See  especially  “ Mémoires  d' Anthropologie,”  by  Paul  Broca,  vols.  i. 
and  ii.,  published  by  Ch.  Eeinwald  & Co.,  Paris  ; “ Bull.  Soc.  d’Anthrop.,” 
1860-75, 15  vols.;  “Mémoires  d’Anthrop.,”  3 vols.;  and  “Bevue  d’Anthrop.,” 
edited  by  M.  Paul  Broca,  1872-75,  4 vols. 
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CHAPTER  IL 

MEASUREMENT  OF  THE  CRANIAL  CAVITY — STRAIGUT  AND  CURVED 
MEASUREMENTS — CEPHALIC,  VERTICAL,  FRONTAL,  NASAL,  ORBITAL 
INDICES — FACIAL  TRIANGLE. 

The  cranium  is  measured  : (1)  In  any  position,  whether  as  regards 
its  ensemble,  its  cérébral  or  facial  portion  taken  separately,  its 
interior  or  its  exterior  ; (2)  In  a position  conformable  Avith  tliat 
\vhich  it  affects  on  tbe  living  subject.  Hence  a sériés  of  measure- 
ments  or  operations  may  be  ranged  under  five  heads  : (1)  Gauging 
and  cubic  measurements  ; (2)  Straight  and  curved  measnrements  ; 
(3)  Projections;  (4)  Angles;  (5)  Spécial  Systems  of  measure- 
ment. 


Measurement  of  the  Cranial  Capacity. 

The  importance  of  the  cérébral  cavity  in  man,  and  its  influence 
on  the  external  configuration  of  the  skull,  early  engaged  the 
attention  of  anthropologists,  with  a vieAv  to  détermine  its  capacity. 
But  the  substance  employed  Avas  objectionable,  the  metliods  of 
proceeding  were  of  an  irregular  character,  and  soon  fell  into  dis- 
repute. Revived  by  Morton,  the  measurement  of  the  cranium  has 
become,  in  the  hands  of  M.  Broca,  a mathematical  operation  upon 
Avhich  Ave  can  noAV  dépend.  The  operation  consists  of  two  parts  : 
gauging,  in  Avhich  Ave  fill  the  skull  Avith  some  substance  ; and  cubic 
measurement,  by  Avhich  Ave  détermine  its  volume.  Gauging  has 
been  practised  with  Avater  by  Sœmmering,  Virey,  TreadAvell  ; Avith 
mercury  by  M.  Broca,  in  a skull  Avhich  lie  made  use  of  as  a 
standard  ; Avith  sand  by  Hamilton  and  Mr.  Barnard  Davis  ; with 
millet  by  M.  Tiedemann  and  M.  Mantegazza  ; Avith  Avhite  mustard 
seed  by  Philipps;  Avith  pearl  barley  by  M.  Welcker  ; and  Avith 
sliot  by  Morton  and  M.  Broca.  Many  other  tliings  bave  been 
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triecl  : water  in  a caoutcliouc  bladder,  an  arrangement  with  intra- 
cranial  casts,  with  a view  to  ascertain  the  quautity  of  water  wliich 
they  (lisplaced.  Glass  and  earthenware  beads  liave  also  been 
suggested,  &c.  Fluids  are  out  of  the  question.*  Of  othor  sub- 
stances, some  get  with  ditticulty  into  the  cavities,  or  adhéré  to  the 
parietes  ; ail  arrange  themselves  unequally  according  to  the  wav  in 
wliich  the  observer,  whose  patience  is  frequently  put  to  the  test, 
manages  matters.  Some  operators  tap  the  parietes  gently,  others 
ram  down  the  substances  employed.  The  method  of  filling  the 
cavity  may  also  leml  to  error.  In  taking  the  dimensions  also 
there  are  frequently  mistakes  inade.  Wyman  having  taken 
the  cubic  measurement  of  the  cranial  cavity  eight  times  on  the 
same  skull,  with  different  materials,  fourni  the  resuit  varied  as 
follows  : 


With  Peas 1193-0 

„ Shot 1201-8 

„ Haricot  beans  ...  ...  ...  ...  1200*2 

„ Rice 1220-2 

„ Linseed  ...  ...  ...  ...  ...  124/-5 

„ Coarse  sand  ...  ...  ...  ...  ...  1257'5 

„ Fine  sand  ...  ...  ...  ...  ...  1313-0 


It  is  a matter  of  importance,  therefore,  to  be  exact  in  every 
detail  of  the  operation,  whether  of  guuging  or  of  cubic  measurement. 
Tlien  again,  certain  substances  answer  better  than  others — shot, 
for  example — wliich  M.  Broca  prefers  and  lias  generally  employed  ; 
or  millet,  or  mustard  seed,  wliich  lie  uses  when  the  skull  is 
fragile. 

The  circumstances  wliich  most  influence  the  resuit  in  the  case 
of  shot  are  the  way  in  whieli  it  is  rammed  in,  the  rapidity  with 
wliich  it  is  poured  down  the  funnel,  and  the  diamoter  of  the  fiuinel 
employed,  as  well  as  the  lieight  from  wliich  the  shot  is  allowed  to 

• * Y e do  not  nuderstand  Dr.  Beddoe’s  recommendation  to  trarellers  to 
“ measure  the  capacity  in  ounces  of  fine  sand,  or,  what  is  better  (if  possible) 
of  water.  ’ — “Notes  aud  Queries  on  Antliropology  for  the  Use  of  Trarellers 
and  Residents  in  Uncivilised  Lands,”  London,  1874. 

<2  2 
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fall  into  tlie  measuring  vessels.  If  the  litre  is  full,  and  placed 
down  on  tlie  table  with  sonie  little  force,  tlie  sliot  should  not  sink 
lower  than  tlie  original  level.  Consequently  M.  Broca  has  en- 
deavoured  to  détermine  the  conditions  of  the  operation  wliich  give 
tlie  most  constant  resuit,  and  with  some  aniount  of  success.  The 
following  is  liis  mode  of  proceeding,  to  the  niinutest  details.  ïhe 
orbit  being  filled  with  cotton  wool  and  tlie  vault  of  tlie  cranium 
placed  in  a wooden  bowl,  the  lirst  litre  of  shot  is  poured  into  its 
cavity  ; then,  the  skull  being  grasped  with  both  hands,  is  shaken 
so  as  to  allow  the  shot  to  pass  into  the  anterior  part  of  the  cavity. 
It  is  then  turned  about,  and  at  the  saine  time  a wooden  spindle  is 
used  to  ram  down  the  shot,  until  the  cavity  can  hold  no  more. 
Then  pressmg  hard  with  the  thumb,  the  shot  is  rammed  in  until  it 
is  on  a level  -with  the  occipital  foramen.  The  contents  are  then 
emptied  into  a vessel,  and  from  this  turned  quickly  into  a tin  litre, 
the  surface  of  wliich  is  levelled  with  a Hat  rule.  The  remainder  is 
passed  into  a glass  gauge,  graduated  in  cubic  centimètres,  through 
a funnel,  the  neclc  of  whicli  is  fixed  in  a wooden  dise  fitted  to  the 
gauge  like  a cover.  If  the  quantity  is  beyond  the  500  centimètres 
marked  on  the  gauge,  the  surface  is  made  level  as  before,  and 
the  surplus  is  measured  in  the  same  way  afterwards  with  the 
gauge. 

The  four  spécial  instruments,  then,  are  the  rammer,  the  litre,  the 
gauge,  and  the  funnel.  The  first  is  a conical  piece  of  wood  10 
centimètres  in  length  and  2 in  breadtli.  The  litre  is  86  milli- 
mètres in  internai  diameter  and  175  in  height.  The  gauge,  of  a 

cylindrical  form,  has  a cubic  capacity  of  500  centimètres,  is  38  to  40 
centimètres  in  height  and  4 in  width  on  the  inside.  The  funnel 
is  10  centimètres  in  diameter  at  its  base,  10  centimètres  in  height, 
Avith  a neck  1 centimètre  long  and  2 wide.  The  size  of  the  shot 
is  that  known  as  No.  8,  eacli  grain  measuring  two  millimètres  and 
two-tenths  in  diameter*  Broken  skulls,  or  tliose  in  winch  the 

* Ail  theso  instruments  are  to  be  procurod  of  Mathieu,  surgical  in* 
strument  maker,  manufacturer  of  apparatus  to  the  Institut  Anthropolo- 
gique- 
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spheno-basilar  suture  lias  not  ossified,  are  previously  bound  togetlier 

with  leathcr  straps.*  . , 

Bv  scrupulously  folio  wing  out  these  instructions,  the  résulta  do 

not  vary  in  one  and  the  sanie  skull  more  than  fivo  cubic  centimètres, 
althou-h  obtained  by  different  individuals.  In  the  course  of  an 
hour  a person,  with  the  help  of  an  assistant,  may  easily  measure 

20  skulls.  Let  us  see  the  résulta. 

The  inferior  races  hâve  a less  capacity  than  the  super ior. 
Australians  are  the  lowest  in  the  scalo  in  tliis  respect,  having, 
according  to  our  measurements,  a inean  capacity  of  12-1  cubic 
centimètres.  The  skulls  of  Americans,  whether  normal  or  dis- 
torted,  hâve  also  a small  cranial  cavity.  ’lhe  capacity  increuses 
in  the  yellow  races,  and  attains  its  maximum  in  whites.  The 
Auvergnians  hâve  1523,  and  the  384  Parisians  of  M.  Broca,  1437 
cubic  centimètres  of  capacity.  The  différence  is  so  great  between 
the  two  sexes,  that  it  is  absolutely  necessary  to  examine  them 
separately.  In  races  now  living  tliis  différence  varies  from  14:»  to 
220  cubic  centimètres.  It  is  a curious  circumstance  that  it  is  not 
more  than  99 ‘5  in  the  only  skull  of  the  immense  sériés  winch  we 
possess  of  prehistoric  date  (Troglodytes  of  La  Lozère).  The  greatest 
cranial  capacity  with  which  we  are  acquainted  is  1900  cubic  centi- 
mètres, in  a Parisian,  and  the  smallest  in  a native  of  the  Andaman 
Islands,  namely,  1093.  But  if  this  latter  appears  physiological, 
wo  cannot  say  the  sanie  of  the  former.  The  highest  maximum 
limit  of  capacity  of  a cranial  cavity,  according  to  M.  Welcker,  is 
1650;  we  tliink  this  too  small.  But  we  must  beware  lest  we 
exaggerate.  Sonie  of  the  averages  of  Morton  and  B.  Davis  ought 
to  bo  rejected,  as,  for  example,  the  Irisli  skull  of  1992  cubic  centi- 
mètres. The  inean  capacity  of  four  adult  hydrocéphalie  skulls 
from  the  Muséum  Dupuytren,  was  found  by  M.  Broca  to  be  3727 
cubic  centimètres,  and  of  three  adult  microcephali  41 4.+  The 
cranial  capacity  seems  to  vary  according  to  intellectual  endow- 

* “ Sur  la  Mensuration  de  la  Capacité  du  Crâne,”  by  M.  Broca,  in  “ Mém. 
Soc.  d’Anthrop,”  vol.  ii.,  2nd  sériés,  1873. 
f See  page  165,  on  demi-microcephali. 
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nient.  The  skulls  of  Parisiens  of  the  19tli  century  are  more  capa- 
cious  tlian  tliose  of  the  12th  ; those  from  the  Morgue  more  so  tlian 
tliose  from  certain  cemeteries.  The  following  are  some  of  M.  Broca’s 
exemples  of  mcan  eapacity  : 


88  Auvergnians 

Men. 

Cub.  cent. 
1598 

Women. 
Cub.  cent. 

1445 

69  Gauls  from  Brittany  ... 

1599 

1426 

63  Lower  Brittany 

1564 

1366 

121*  Parisians 

1558 

1337 

18  Caverne  de  l’Homme  Mort 

1606 

1507 

20  Guanckes 

1557 

1353 

60  Spaniards  (Basques)  ... 

1574 

1356 

28  Corsicans 

1552 

1367 

84  Merovingians  ... 

1504 

1361 

22  Chinese 

1518 

1383 

12  Esquimaux 

1539 

1428 

51  New  Caledonians 

1460 

1330 

85  Negroes  of  Western  Africa 

1430 

1251 

7 Tasmanians 

1452 

1201 

18  Australians 

1347 

1181 

21  Nubians  ... 

1329 

1298 

We  repeat  that  in  the  présent  state  of  the  science  the  process 
■with  sliot,  provided  tlie  instructions  are  rigidly  carried  ont,  gives 
the  most  uniform  residts.  INI.  Broca  lias  been  engaged  in  making 
very  careful  experiments  Avith  millet  and  mustard  seed,  but  lie 
lias  not  yet  given  us  an  opportunity  of  judging  of  their  relative 
value.  To  show  how  important  the  matter  is,  Ave  may  mention 
that  aftcr  a skull  had  been  measured  very  carefully  Avith  millet  by 
a foreign  craniologist,  on  our  repeating  the  process  Ave  discoArered 
a différence  of  100  cubic  centimètres. 

However,  Ave  may  make  use  of  the  tables  already  published  of 
cubic  measurements  Avith  other  substances,  provided  Ave  do  not 
compare  them  Avith  those  of  a similar  kind.  The  figures  of  an 
operator  avIio  folloAvs  liis  oavii  particular  metliod  of  Avorking  hâve  a 
relative  value  of  tlicir  OAvn.  The  most  important  are  those  of 
Morton,  Welcker,  Barnard  Davis,  and  Mantegazza.  The  folloAving 
are  some  of  the  principal  averages  of  Morton  : * 

* “ Thésaurus  Craniorum  ; or,  Catalogue  of  Skulls  of  various  Races  of 
Men,”  by  Barnard  Davis.  One  vol.  Loudon,  1867* 
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38  Europeans 

18  Mongols 

79  Negvoes  of  Africa 
10  „ of  Oceania 

152  Pertivians 
25  Mexicans 
164  Americans  (other) 


Cranl.  cnpacity. 
1534 
1421 
1364 
1234 
1284 
1339 
1234 


In  Mr.  Davis’s  method  tho  sand  made  use  of  is  from  the  seashore 
near  Calais,  and  thorouglüy  well  dried.  lhe  skull  is  weighed 
■\vlien  empty  and  «gain  when  full,  and  the  calculation  made  aceord- 
ingly.  The  aetual  weight  of  the  sand,  which  Ls  supposed  to  ho 
invariable,  being  1425,  we  deduct  from  it  one  ounee,  avoir- 
dupois  (English),  representing  a volume  of  ono  cubic  imh  and 
2 1 5-thousandths  (Englbh),  or  19  cubic  centimètres  and  892- 
thousandths  (French).  To  couvert  Mr.  Davis’s  ounces  and 
tenths  of  ounces  it  is  sufficient  to  multiply  them  bv  1J8J2. 
The  following  are  some  of  his  cubic  measurements  so  converted  : * 


1 16  Anciont  Britons  ... 
36  Anglo-Saxons 
39  Saxons 
31  Irish 
18  Swedes 
23  Netherlauders 

9 Lapps  

21  Chineso 
116  Kanakas  ... 

27  Marqnesan  Islanders 
7 Maoris 

12  Dakoman  Xegroes 
9 New  Hebrideans  ... 
15  Austi-alians 


Cub.  ccnt. 
1521 
1412 
1488 
1472 
1500 
1496 
14  U3 
1452 
1470 
1452 
1446 
1452 
1132 
1295 


Céphalo-Orbital  Index. 

The  brain-case  is  not  the  only  cavity  of  the  skull  of  which  cubic 
measurements  bave  been  made.  The  cavities  and  sinuses  communi- 
cating  with  the  nasal  fossæ  hâve  also  been  measured.  M.  Man- 

* “ Crauia  Americana,”  by  S.  G.  Morton.  Folio.  Philadelphia,  1839. 


232 


CRANIOMETRICAL  MEASUREMENTS. 


[Chap.  ii. 


tegazza  lias  made  the  orbits  liis  spécial  study  in  tliis  respect.  He 
closes  the  orifices  with  wax,  and  fi  Ils  the  cavities  with  mercury, 
the  volume  of  which  he  afterwards  measures.  The  sum  of  the 
volumes  of  both  orbits  thus  obtained  he  compares  with  the  cérébral 
capacity.  This  is  the  céphalo-orbital  index.  His  mean  upon  200 
adult  skulls  from  various  sources  Avas  27 ‘2,  and  the  extrêmes  22*7, 
and  36*5,  not  taking  into  account  an  index,  evidently  abnormal,  of 
53*8  in  an  American  skull.  But  it  is  important  to  be  able  to 


distinguish  between  one  race  and  another.  ïo  this  end  we  liave 
taken  from  M.  Mantegazza’s  measurements  of  these  200  skulls 
recently  published,  20  Italians  and  12  Aegroes  and  Oceanians,  and 
the  folio Avdng  are  their  céphalo-orbital  indices  •* 


20  Italians 

2 Australians 

3 New  Zealanders  ... 
6 Negroes  ... 


2773 

25-61 

32-49 

27.19 


“ Dei  Caratteri  Gerarchia  fiel  Cranio  Umano,”  by  Paolo  Mantegazza,  in 
“Archivio  dell’  Anthropologia  o la  Etnologia.”  Florence,  1875. 
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The  number  of  each  sériés,  -except  the  first,  is  unfortimately  too 
few  for  us  to  be  ablo  to  form  any  conclusion  respect  ing  them. 
The  New  Zealanders  appear  to  hâve  larger  orbital  cavities  than  the 
Australians  in  proportion  to  the  cérébral  cavity. 

This  resuit  shoultl  be  considered,  according  to  M.  Mantegazza’s 
proposai,  by  comparing  Man  witli  the  antliropoid  apes,  nainelv,  that 
the  orbital  capacity  is  smaller  relatively  to  the  cranial  capacity, 
that  the  dominant  place  is  less  elevated  in  the  organic  sériés  ; this 
however  Avants  continuation. 


Cra  n i omet rical  Measu  remen  ts. 

The  first  to  engage  our  attention  Avili  be  the  straight  ones,  Avhich 
are  taken  Avith  the  callipers  and  sliding  compass  (see  Figs.  26 
and  27),  and  the  curved  Avith  the  ordinary  measuring  tape.  "We 
sliall  consider  successively  those  of  the  cranium  proper  and  those  of 
the  face,  first  in  their  ensemble  and  then  in  their  separate  régions. 

The  cranium,  Avlien  separated  from  the  face,  as  Ave  see  it  in 
many  specimens  from  old  graves,  has  the  fonn  of  an  ovoid,  Avith 
the  larger  extremity  lookhig  backwards  and  the  smaller  flattened 
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1 CRANIOMETRICAL  POINTS. 

sliglitly  at  the  side.  It  is  tliis  ovoid*  wliich  we  hâve  to  measure  by 
means  of  lts  tlu'ce  principal  circumferences  and  diameters.  Before 
proceeding  farther,  kowever,  we  must  briefly  explain  a nimber  of 
ternis  winch  we  liave  already  employed,  having  reference  to  the 
Principal  marks  (points  de  repère).  Sonie  are  single  and  médian, 
others  latéral  and  in  pairs.  (See  Figs.  2,  3,  and  5.) 

Glabella,  a swelling  sometimes  replaced  by  a dépréssion  between  the  two 
superciliary  arches. 

Supra-orbital  point,  or  supra-nasal,  or  ophryon  (from  ècfjpvs,  an  eyelid), 
is  the  middle  of  the  transverse  line  of  the  frontal  bone,  which  corresponds 
to  the  prolongation  of  the  base  of  the  skull  and  to  the  root  of  the  orbits. 

Metopic  point  (from  pérconov,  the  forehead),  a point  situated  on  the 
médian  line  between  the  two  frontal  eminences. 

Bregma,  point  of  meeting  of  the  coronal  and  sagittal  sutures. 

Vertex,  the  highest  point  of  the  vault  of  the  crahium. 

Obelion  (from  ofleXos,  a dart  ; in  Latin,  sagittalis,  sagittal  suture),  the 
région  situated  between  the  two  pariétal  foramina,  where  the  sagittal 
suture  becomes  simple,  which  is  generally  at  its  fourth  posterior  fifth. 

Lambda,  place  of  meeting  of  the  sagittal  or  bipariétal  suture  with  the 
lambdoidal  or  parieto-occipital. 

Maximum  occipital  point,  spot  on  the  maximum  antero-posterior 
diameter  proceeding  from  the  glabella. 

Inion  (from  îviov,  the  nape  of  the  neck),  the  external  occipital  pro- 
tubérance. 

Opisthion  (to  onio-ôiov,  the  posterior  point),  the  posterior  border  of  the 
occipital  foramen  at  the  médian  line. 

Basion  (from  fleuris,  the  base),  anterior  border  of  the  occipital  foramen  at 
the  médian  line. 

Stepihanion  (from  arefpâvT],  a crown,  the  coronal  suture),  spot  where  the 
coronal  suture  crosses  the  temporal  ridge. 

Pterion  (from  rrrepov,  awing;  wings  of  the  sphenoid),  the  région  where 
the  frontal  pariétal,  temporal,  and  sphenoid  boues  meet,  in  the  form  of  an  H. 

Asterion  (from  cio-ryp,  a star),  point  behind  the  mastoid  process,  whero 
the  pariétal,  occipital,  and  temporal  bones  meet. 

Nasal  point,  middle  of  the  naso-frontal  suture  at  the  root  of  the  nose. 

Sub-nasal  point,  middle  of  the  inferior  border  of  the  anterior  nares,  and 
if  tliis  point  cannot  bo  found,  the  base  of  the  nasal  spine. 

Alveolar  point,  superior  alveolar  border  in  front  of  the  médian  line. 

Mental  point  (point  mentonnier),  inferior  border  of  the  inferior  maxillary 
bone  in  front  of  the  médian  line. 

Auricular  point,  centre  of  the  external  orifice  of  the  auditory  canal. 

Supra-auriculcur  point,  above  the  preceding  at  the  longitudinal  root  of 
the  zygomatic  process. 
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Daeryon  (from  ôaKpv,  a tear),  a point  on  the  sides  of  thc  root  of  the  nose 
whero  tho  frontal,  the  os  ungnis,  and  the  ascending  process  of  the  superior 
maxillary  bone  meet. 

Jugal  point,  point  sitnated  at  the  angle  which  tho  posterior  border  of  the 
frontal  branch  of  the  malar  bone  jnakcs  with  the  superior  border  of  it's 
zygomatic  branch. 

Malar  point,  point  situated  on  the  tuberclo  on  the  external  surface  of  the 
malar  bono  ; and  when  this  does  not  exist,  the  point  at  the  jonction  of  a 
horizontal  line  going  from  tho  inferior  border  of  tho  orbit  to  the  superior 
border  of  the  zygomatic  arch,  and  a vertical  line  going  from  tho  external 
lip  of  the  fronto-malar  suture  to  the  tubercle  which  is  situated  at  tho  border 
of  tho  inferior  external  angle  of  the  malar  bone. 

Qonion  (from  -ycorin,  au  anglo),  the  regiou  of  the  anglo  of  tho  lower  jaw. 


\\re  sliall  also  give  a table  of  the  principal  measurementa,  as 
obtained  by  INI.  Broca  on  77  raen  and  41  women  from  bis  sériés  of 
contemporary  Parisien  sknlls.* 


Diamotors. 

Men. 

Women. 

Antero-posterior,  maximum 

...  ... 

182-7 

17P3 

Trausverse,  maximum... 

...  ... 

1 IM 

135*5 

Vertical  or  basilo-bregmatio 

...  ... 

1320 

1251 

Transverso  frontal,  minimum  or  inferior  ... 

îoo-o 

93-2 

„ „ Stéphanie  or  superior... 

121-7 

1131 

„ occipital,  maximum 



112-5 

106*5 

Curves. 

Mon. 

Wumcn. 

Médian  frontal,  sub-cerebral 

•••  ... 

18*1 

16-5 

„ „ cérébral 

...  ... 

îio-y 

1061 

„ pariétal  

•••  ... 

126*3 

121-4 

„ occipital  supra-iniao 

...  ... 

71-5 

68-5 

„ ,,  cerebellar ... 

...  ... 

17-9 

461 

Transverse,  supra-anricular 

...  ... 

312-4 

291-5 

„ total  

...  ... 

445-1 

415-6 

Horizontal,  anterior ... 

...  ... 

251-2 

233-6 

„ posterior 

...  ... 

274-4 

264-4 

„ total  



525"6 

4980 

Face. 

Men. 

Women. 

Length 

...  ... 

87-7 

. .. 

80-8 

Width,  bizygomatic  ... 

•*•  ... 

1330 

... 

122-5 

Length,  skeleton  of  nose  ... 

...  ... 

51-3 

... 

48-3 

Width 



241 

... 

22-7 

* “ Mémoire  sur  la  Race  Celtique,” 

by  M.  Broca, 

in  “ Revue  d’Anthropo- 

logie,”  vol.  ii-,  1873. 
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Indices. 

Cephalic 

Frontal 

Stéphanie 

Vertical 

Facial 

Orbital 

Nasal  ... 

Occipital  foramen 


Men. 

Women. 

79-5 

...  77-7 

68-8 

...  68-8 

82-4 

...  82-0 

72-2 

...  71-2 

65-9 

65'9 

85-7 

...  88-2 

46-8 

...  47-0 

84-9 

...  84-5 

Cephalic  Index. 

The  first  measurements  on  the  skull  which  should  he  taken, 
when  we  hâve  no  time  to  take  more,  are  its  greatest  length,  or 
maximum  antero-posterior  diameter,  and  its  greatest  breadth,  or 
maximum  transverse  diameter.  They  are  of  the  greater  value  from 
the  fact  that,  with  one  or  two  exceptions,  the  same  methods  of  pro- 
ceeding  are  usually  followed,  and  the  same  marks  ( points  de  repère) 
made  use  of  by  ail  craniologists.  The  relation  of  one  cephalic 
index  to  another  is  the  same  for  ail,  an  index  which  M.  Gaussin 
calls  the  horizontal,  in  contradistinction  from  another  less  important 
— the  vertical.  He  expresses  the  general  form  of  the  skull  very 
much  according  to  Blumenbach’s  normci  verticcdis. 

The  antero-posterior  diameter  extends  from  the  glabella  to  the 
farthest  point  of  the  skull  behind,  at  that  point  which  we  hâve 
called  maximum  occipital,  and  which  we  mark  with  a pencil  for 
ulterior  proceedings.  Morton,  Retzius,  Thurnam,  and  Davis,  Von 
Biier,  Broca,  Virchow,  Eclcer,  and  Wiesbacli,  are  unanimous  on 
ibis  matter.  M.  Welcker  alone  dissents  ; his  corresponding  dia- 
meter extends  from  the  interval  between  the  frontal  eminences  to 
the  same  maximum  occipital  point.  This  is  the  diameter  which 
M.  Broca  selects,  with  another  object  in  view,  under  the  namc  of 
antero-posterior  metopic.  The  maximum  transverse  diameter  is 
taken,  as  its  name  indicates,  transversely  and  maximum,  whatever 
the  spot  may  be  whcre  it  f ails,  by  Morton,  Retzius,  "V  on  I >;ior, 
Broca,  Ecker,  Wiesbach.  We  must  avoid  going  too  low,  wherc  we 
sometimes  meet  with  the  supra-mastoidean  projection  mentioned  at 
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page  212.  Précaution  must  be  taken  to  bold  tlio  two  legs  of  tlie 
compass  perfectly  horizontally,  in  order  tlmt  the  diameter  may  not 
be  oblique  in  the  slightest  degree.  ïhe  metliod  of  AVelcker  slightly 
differs  from  tliis:  he  places  the  points  of  the  instrument  at  tlio 
junction  of  the  two  vertical  and  horizontal  circumferences,  about 
wliich  we  shall  hâve  more  to  say  presently.  M.  A irchow  at  one 
time  had  also  lus  particular  mode  of  proceeding  ; liis  mark  (point 
de  repère)  was  situated  a little  abovo  the  middle  portion  of  tlio 
superior  border  of  the  temporal.  Put  neither  of  the  transverse 
diameters  of  tliese  observera  was  the  maximum. 

M.  Virchow,  however,  in  his  “ Memoir  on  the  Skulls  of  Copen- 
hagen,”  in  1872,  appears  decidedly  to  hâve  corne  round  to  the 
French  metliod.  It  appears  from  the  “ Crania  Britannica,”  tlmt 
the  authors  of  tliat  work  hâve  not  recognised  the  maximum  trans- 
verse diameter,  but  on  referring  to  the  “ Thésaurus  Craniorum,’’  by 
Mi'.  Barnard  Davis,  it  is  évident  tliat  in  tliis  respect  tliey  are  at 
one  with  most  craniologists. 

It  follows  tliat  the  cephalic  index,  tliat  is  to  say  the  relation 
of  the  maximum  transverso  diameter  to  tho  maximum  antero- 
posterior  diameter,  of  wliich  the  formula  is  > ]»resents 

itself  umler  precisely  tho  sanie  conditions  to  Morton,  Betzius, 
Thurnam,  Von  Biier,  Broca,  Davis,  Ecker,  Wieslmch,  Pruner- 
Bey,  as  well  as  to  tho  Italian  anthropologists,  tliat  it  was 
diminished  at  tho  expenso  of  tho  transverse  diameter  by  tlio 
original  metliod  of  Virchow,  and  tliat  it  only  diflers  from  tliat 
of  M.  Welcker. 

Tliis  index  varies  in  the  human  races  from  71’40  in  (îreenlanders 
to  85'63  in  Lapps,  in  the  averages  of  the  sériés  ; and  from  62  62  in 
a New  Caledonian  to  92 '7 7 in  a Slav  (Wend)  in  particular  instances. 
The  différence  is  greater  if  we  include  tho  distorted  skulls.  A 
scaphocephalus  in  the  Laboratory  of  Anthropology  lias  an  index  of 
56'33,  and  a Peruvian  skull  of  an  Inca,  one  of  103.  The  extreme 
indices  are  foimd  in  the  long  or  dolichocephalic  skulls  of  Betzius, 
and  in  his  round  or  b racliy cephalic.*  Between  the  two  a term 

was  wanted  to  designate  the  medium  skulls,  and  M.  Broca  has 

* “ Ethnologiscke  Schriften,”  by  A.  Eetzius.  Stockholm,  1861. 
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caUed  tllôm  mesaticephali.  But  from  the  fact  that  in  practice  there 
cxists  a vast  variety  between  the  extrêmes  of  the  groups,  M.  Broca 
gave  the  name  of  sub-dolichocephali  to  the  skulls  winch  were  less 
long,  and  sub-brachycephali  to  those  whicli  were  less  round.  Hence 
he  makes  live  divisions,  as  follows: 


CEPHALIC  INDICES. 

Dolichocephali  ... 

Sub-dolichocephali 
Mesaticephali  ... 

Sub-brachycephali 
Brachycephali  ... 


75-00  and  under 
75-01  to  77-77 
77-78  „ 80-00 
80-01  „ 83-33 
83-31  and  above 


This  nomenclature  is  universally  adopted  in  the  présent  day, 
as  being  most  generally  useful,  except  by  Tliurnam,  Huxley,  and 
Welcker. 

In  Thurnam’s  System  the  dolichocephali  are  71  and  under;  the 
sub-dolichocephali  from  72  to  73  ; the  orthocephaLi,  which  replace 
M.  Broca’s  mesaticephali,  from  74  to  76;  the  sub-brachycephali 
from  77  to  79;  and  the  brachycephali  80  and  above.  The 
System  of  M.  Welcker  differs  slightly  from  this.  His  orthoeephali 
are  from  74  to  78;  his  sub-brachycephali  from  79  to  80  ; and  his 
brachycephali  81  and  above.  In  Mr.  Huxley’s  System  the  ternis 
themselves  are  altered.  His  mecistocephali  are  69  and  under;  the 
mesocephali  71  to  74  ; the  orthoeephali  74  to  77  ; the  sub-brachy- 
cephali from  77  to  80;  the  eurycephali  from  80  to  85;  .and  the 
brachystocephali  86  and  above.  The  terni  “ orthocephalus  ” in  the 
three  Systems  is  given  from  the  belief  tliat  such  an  average  is  more 
satisfactory  and  more  suitable  than  others.  These  différences  of 
tenus  and  limits  of  groups,  moreover,  lose  ail  their  interest  to  the 
foreigner,  inasmuch  as  we  are  in  the  habit  of  expressing  the  form 
of  a skull  simply  by  the  index  figure. 

In  the  course  of  this  work  we  confine  ourselves  to  M.  Broca’s 
nomenclature. 

The  cephalic  index  of  Welcker  being  the  only  one  which 
fundamentally  differs  from  ours,  that  is  to  say  in  the  method  of 
taking  the  two  diameters,  we  hâve  endeavoured  to  détermine  in 
what  that  différence  consists.  The  following  is  a rhume  of  the 
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comparative  résulta  of  our  own  aiul  M.  Welcker’s  measuremeuts  of 
25  Auvergnians  and  25  negroes;  they  express  the  différence  in 
plus  or  minus  by  M.  Welcker’s  method  : 

Auvergnians.  Negroes. 

Indiviclual  variations,  from  + 122  to  - 5 39  From  + 139  to  - 6 39 

Mcan  ,y  » - 138  „ -r  0-93 

The  two  means  are  contradictory,  which  is  not  surprising,  con- 
sidering  the  like  variations  in  plus  and  minus.  On  the  one  luind 
the  transverse  diameter  of  Welcker  is  always  smaller,  and  lus 
antero-posterior  sometimes  longer,  sometimes  shorter,  aecording  as 
the  frontal  eminences  are  projecting  or  not.  On  the  other,  our 
antero-posterior  diameter  varies  with  the  projection  <>f  the  glabelln. 
It  is  admitted,  liowever,  that  the  indices  of  Welcker  are  weaker 
by  two  units,  and  bis  averages  are  reallysmallerthantho.se  of  other 
observera.  But  two  units  would  he  too  much,  and  for  our  part 
we  hâve  corne  to  the  conclusion  that  tliere  is  no  possible  advantage 
in  making  a compàrison  between  the  results  of  the  two  Systems. 

( )ne  of  the  tirat  effects  of  the  methodical  arrangement  of  the  form 
of  the  skull,  on  an  examination  of  a large  number  of  speeimens,  was 
the  reversai  of  a celebrated  doctrine  of  lîetzius.  lie  stated  that 
the  aboriginal  races  of  Europe,  which  were,  then  represented  by  the 
Fins  and  the  Basques,  ara  brachycephalic,  wliile  the  races  next 
in  order  ara  dolichocephalic.  The  discovery  that  the  Basques  are 
dolichocephalic  gave  the  tirat  blow  to  this  belief  ; that  of  the 
ancient  fossil  skulls,  allof  which  were  dolichocephalic,  complétée!  it. 
It  was  subsequenÜy  established  that  the  negro  races  are  generally 
very  dolichocephalic,  and  the  greater  number  of  the  Mongol  races 
brachycephalic.  It  is  only  lately  that  a brachycephalic  race  lias 
been  discovered  among  the  blacks  of  Oceania.  The  Hyperborean 
race,  incleed,  was  separated  as  soon  as  it  was  ascertained  that  in 
point  of  number  the  Lapps  and  Esquimaux,  which  were  botlx  in- 
cluded  under  this  title,  are,  the  former  the  most  brachycephalic, 
and  the  latter  the  most  dolichocephalic  in  the  world.  Considering 
the  importance  of  the  cephalie  index,  which  howeyer  is  one  of 
tliose  empirical  characters  to  which  we  hâve  already  alluded  we 
shall  give  tables  of  it  derived  from  various  sources. 
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Tlie  first  is  that  of  M.  Broca.* 


(1)  DOLICHOCEPHALIC. 

27  Australians  ...  ...  ...  ...  ...  ...  ...  71-4.9 

21  Esquimaux  of  Greenland  ...  ...  ...  ...  ...  7171 

54  New  Caledonians  ...  ...  ...  ...  ...  ...  7178 

18  Hottentots  and  Bushmen  ...  ...  ...  ...  ...  72-42 

8 Kaffirs  ...  ...  ...  ...  ...  ...  ...  72’54 

85  Negroes  of  Western  Africa  ...  ...  ...  ...  73'40 

6 Cro-Magnon  and  Paris  diluvium  (Stone  period)  ...  73-34 

19  Troglodytes  of  La  Lozère  (Polishcd  Stone  epocb)  ...  7322 

22  Nubians  of  the  Elephantine  Isle 73 72 

19  Arabians  of  Algeria...  ...  ...  ...  74’06 

12  Pariabs  of  Calcutta ...  ...  ...  ...  74-17 

11  Berbers  74'63 


(2)  SUB-DOLICHOCEPHALIC. 

54  Dolmens  at  tbe  nortb  of  Paris  (Polisbed  Stone  epocb)...  75-01 


28  Corsicans  of  Avapessa  (18tb  century)  75'35 

20  Guancbes  of  tbe  Canaries  ...  ...  ...  ...  ...  75'53 

81  Ancient  Egyptians  ...  ...  ...  ...  ...  ...  75'58 

26  Dolmens  of  La  Lozère  (Polisbed  Stone  epocb) 75-86 

10  Tasmanians  ...  ...  ...  ...  ...  ...  ...  76-ll 

41  Polynesians  ...  ...  ...  ...  ...  ...  ...  76'30 

81  Merovingians  ...  ...  ...  ...  ...  ...  76"36 

12  Modem  Egyptians,  Copts  ...  ...  ...  ...  ...  76‘39 

60  Spanisb  Basques  (Guipuzcoa)  77'62 

28  Cbinese  ...  ...  •••  •••  •••  •••  •••  77'60 


(3)  MESATICEPHALIC. 


44  Troglodytes  delà  Marne  (Baye,  Polisbed  Stone  epocb)... 

36  Gauls 

25  Mexicans  (not  distorted) 

53  Normands  of  tbe  17tb  century  (St.  Arnould,  Calvados) 

49  Hollanders 

16  Troglodytes  of  L’Oise  (Orrouy)  (Polisbed  Stone  epocb) 
384  Parisians  from  tbe  12tb  to  tbo  19tb  century  

27  South  Americans  (not  distorted)  ... 

36  North  Americans  » 


78-09 

7809 

78*12 

78-77 

78- 89 

79- 50 
79-45 
79-16 
79-25 


* “ Sur  la  Classification  et  la  Nomenclature  d’après  les  Indices  Cépba. 
liques,”  by  Paul  Broca,  in  “ Revue  d’Anthrop.,”  vol.  i.  p.  385,  1872. 
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(4)  SÜB-BRACHYCF.PHALIC. 


57  French  Basques  (St.  Jean-de-Luz)  ...  ...  ...  S0‘25 

4  Esthonians 9039 

63  Bretons  (Low)  from  the  north  coast  (Cantons  Bretonnats)  81-25 

11  Mongols,  varions  ...  81 -40 

11  Turks  81-49 

29  Javaneso  (Vrolik  collection)  ...  ...  ...  ...  81'61 

73  Bretons  (Low)  from  the  nortli  coast  (Cantons  Gallots)  82  05 
Il  Alsatians  and  Lorrainians  ...  ...  ...  ...  ...  82'93 


(5)  BRACH  YCEPHALIC. 

10  Indo-Chincse 
22  Savoyards  ... 

5 Fins 

88  Anvergnians  (St.  Nectaire-le-Haut) 

11  Croate 

6 Bavarians  and  Suabians 

11  Lapps  ...  ...  ...  ...  ...  "... 

12  Syriens  of  Gebel-Choikh  (elightly  distort od)  ... 


83-51 
83  03 
83-69 
81-07 
81-83 
81-87 
85-07 
85-95 


The  following  table  is  takou  front  tin*  “ Thésaurus  Cnutioruiu " 
of  Mr.  Bernard  Davis,  and  from  the  supplément  to  the  same 
Avork.  AVe  Avish  especially  to  direct  attention  to  the  tliree  sériés 


imaux,  and  the  four  of  the  savage  tribes  of  India  : 

146  Ancient  Britons  ... 

...  77-0 

36  Anglo-Saxons 

...  760 

39  Euglish 

...  77-0 

31  Irish 

"...  750 

12  Swedes 

...  750 

14  Prussians  ... 

...  78-9 

10  Fins 

...  S20 

14  Esquimaux  of  Greenland,  or  Eastern  ... 

...  71-3 

6 

Central  ... 

...  751 

6 

Western  ... 

...  75  3 

116  Kanakas  of  the  Sandwich  Islands 

....  800 

34  Marquesan  Islanders 

...  776 

7 Maoris  of  New  Zealand  ... 

...  75"0 

17  Tasmanians 

...  75*6 

28  Australians 

...  71-8 

7 Kashgars  and  Tarkandians 

...  76"4 

10  Affghans  ... 

...  79-0 

11  Birmese  ... 

...  ... 

...  86-6 

n 
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8  Assam  tribes  ...  ...  ...  ...  • • ■ 7 6-4 

45  Tribes  of  Southern  Himalaya  ...  ...  •••  760 

12  „ Central  India  ...  ...  •••  •••  73-3 

8 „ the  coast  of  Coromandel  (India)  ...  73 'o 


The  folloAving  list  of  M.  Wiesbach  relates  entirely  to  one 
spécial  group  of  peoples  : 


30  Ruthenians  (Slavs  of  the  North)  ...  ...  82'3 

40  Pôles  „ » 82-9 

20  Slovacians  „ ,,  835 

40  Tchecs  „ „ •••  •••  831 

72  Croats  (Slavs  of  the  South)  ...  ...  84- 4 

19  Slovenans  „ „ 81-3 

41  Roumanians  ...  ...  ...  •••  •••  82’8 

40  Magyars  ...  ...  ...  ...  82-3 

130  Austrians  (German)  ...  ...  ...  •••  82-0 

40  Italians  (North)  ...  ...  ...  ...  •••  8T8 


The  folhrwiiig  is  a sériés  collectée!  froui  various  sources.  The 
Yeddahs  ought  to  be  included  vit  h those  of  India  in  the  pre- 
ceding  tables,  and  the  Aleutians  with  the  Western  Esquimaux  of 
Mr.  Davis’s  list  : 


101  Esquimaux  (Bessels) 

12  Veddahs  of  Ceylon  (various  authors) 

5 Tehuelches  of  Patagonia  (Topinard) 

5 Aïnos  (various  authors) 

12  Bulgarians  (Koperniçki) 

9 Tsiganians  (Hovelacque) 

20  „ (Koperniçki)  

15  Aleutians  (Bessels)  

9 Andamans  (various  authors)  

12  Magyars  (Lenhossek)  

100  Germans,  Southern  (Ecker)  

10  Roumanians  (Hovelacque)  

30  Lapps  frorn  Scandinavian  muséums  (Hamy)  ... 


71-37 

71- 75 

72- 22 
76-00 
76-60 
77-45 

77- 40 

78- 00 

81- 87 

82- 90 
8300 
84-06 
84-93 


The  Vertical  Index. 

The  vertical  index,  or  index  of  height,  is  less  important.  It  gives 
the  formof  the  slcull  according  to  an  antero-posterior  section,  which 
divides  the  crânial  ovoid  into  two  latéral  halves,  in  the  samc  vmj 
as  the  cephalic  index,  or  the  index  of  breadtli  gives  the  form  of 
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the  skull  such  as  is  shown  by  thc  normci  verticalis  of  Blumenbach. 
It  is  the  relation  of  the  vertical  diameter  to  tho  before-mentioned 
maximum  antero-posterior  diameter.  Its  formula  is  A,°,f0 

But  there  is  a want  of  unanimity  bore  ; in  France  there  is  ouly 
one  way  of  taking  the  vertical  diameter  ; in  otlier  countries  there 
are  several  different  ways.  There  is  not  the  slightest  doubt  that 
its  inferior  extremity  should  commence  at  the  occipital  foramen, 
and,  for  greater  précision,  at  tho  basion.  But  whero  are  we  to 
make  its  superior  extremity  meet  ? Wliat  we  look  for  lirst  is  tho 


Fig.  2S. — A P Q,  Alveolo-condylenn  piano  : K Y,  True  vertical  diameter  in  relation  to  this 
plane  : K C,  Piano  of  tho  occipital  foramen  ; K Y , Vertical  diameter  of  Mr.  B.  Davis 
in  relation  to  this  plane:  K B.  Vertical  <>r  lwisilo-bregmat . : r ■ : M Broca  • 

K N,  Naso-basilar  line;  K A,  Alveolo-basilar  lin,  : A V N.t,  ■ aice  û ur  Hl  ■ \ 

Facial  triangle  of  Yogt  ; K E,  Basilo-sub-nasal  line  ; X E,  Xaso-sub-na^al  lino  ; K N E 
Facial  triangle  of  Weleker.  For  the  other  Unes,  £c.,  see  Fig.  5. 

culminating  point  of  the  vertex.  How  are  we  to  détermine  it? 
Sonie  guess  it  ; otliers  make  it  hâve  relation  to  one  of  the  natural 
planes  at  the  base  of  the  skull.  Xow,  if,  following  the  example  of 
Mr.  B.  Davis,  we  make  it  hâve  relation  to  the  plane  of  the  occipital 
foramen,  it  falls  generally  about  tliree  or  four  centimètres  behind 
the  bregma,  while  if  it  lias  relation  to  tbe  real  plane  of  the  base 
the  alveolo-eondylean,  it  corresponds  as  nearly  as  possible  to  the 
bregma.  The  following  shows  the  situation  of  the  vertex  in  front 
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( + ) or  behind  ( - ) the  "bregma  in  either  case.  Y'  when  it  is 
determinecl  by  tlie  plane  of  tlie  occipital  foramen,  K C.,  as  in 
Pig.  28;  Y,  when  by  the  alveolo-condylean  plane  A P Q.* 


Y'.  v. 

Hill.  Mill. 


12  Caverne  de  l’Homme  Mort  ... 

- 42 

0 

21  Auvergnians  ... 

- 41 

- 1 

21  Bretons  (Low)... 

- 40 

- 1 

16  Mongols  and  Chinese .. . 

- 33 

+ 3 

21  Nubians 

- 26 

- 9 

31  Negroes  of  Africa  

- 32 

-10 

Wlience  does  tbis  différence  arise  1 In  the  first  case,  Y',  from  the 
angular  déviation  of  the  plane  of  the  occipital  foramen,  the 
anterior  border  of  whicli  is  raised  in  white  races  and  depressed  in 
the  inferior  races.  In  the  second,  V,  from  the  vertex  being 
placed  as  it  appears  on  the  living  subject  when  the  individual  looks 
straight  in  front  of  him.  But  this  vertex  perceptibly  corresponds  to 
the  bregma.  Why  not  tlien  simplify  the  manual  proceeding  by 
directly  taking  the  basilo-bregmatic  diameter  as  the  vertical 
diameter  1 This  is  what  M.  Broca  lias  done. 

In  250  Parisians,  the  vertical  index,  thus  understood,  was  7 1'8. 

The  following  are  some  examples  borrowed  from  M.  Broca,  in 
which  sex  is  taken  account  of  :t 

63  Bretons  (Low) 

28  Corsicans 

125  Parisians  (19th  century) 

13  Esquimaux 
88  Auvergnians  ... 

85  Negroes  of  Africa 
54  New  Caledonians 
27  Chinese 

18  Caverne  de  l’Homme  Mort 

This  table  is  rather  favourable  to  M.  Yirchow’s  view  ; lus  own 
figures  indeed  cannot  express  it  more  strongly.  He  puts  the 

* “ Examen  des  Mesures  Craniométriques  du  ‘ Thésaurus  Cramorum,’  ” by 
Paul  Topinard,  in  “ Revue  d’Anthrop.”  vol.  u.  p.  99. 

f “ Les  Crânes  Anciens  d’Origiue  Septentrionale  à Copenhague,  by  Rod. 

Virchow,  in  “ Arch.  fur  Anthrop.,”  vol.  iv.,  1871* 


Men. 

Women 

716 

...  70-8 

71-5 

...  726 

72-2 

...  717 

72-8 

...  73-4 

73-6 

...  738 

73-4 

...  73-5 

737 

...  74-6 

77-2 

...  768 

68-9 

...  730 
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vertical  index  in  the  first  line  aniong  lus  craniometrical  measure- 
nients. 

The  following  are  those  which  lie  publiahed  soiuo  years  ago. 
The  first  colunin  gives  the  ordinary  vertical  index;  the  second  the 
relation  of  its  height,  not  to  the  length,  but  to  the  breadth  of  the 
sladl  : 

Height  to  length.  Height  to  breadth. 

G Lapps  ...  ...  ...  ...  76'0  ...  ...  S0‘2 

5 Groenlanclors  74  0 103  0 

3 Fins  73  2 91-1 

This  table  also  shows  the  defective  side.  Esquimaux  bave  ono 
of  the  most,  if  not  the  most,  elevated  skulls  in  existence  ; Lapps, 
at  least  those  in  the  muséum,  hâve,  on  the  contrary,  one  of  the 
least  so.  According  to  the  foregoing  table  it  is  the  reverse.  It  is 
because  in  overy  index  there  are  two  factors.  In  the  ordinary 
cephalic,  the  ono  by  increasing,  the  other  by  diminishing,  or  the 
reverse,  contributo  to  the  snme  end.  In  this  there  is  nothing  of 
the  kind.  The  vertical  index  of  the  first  column  is  small  in  the 
Esquimaux,  because  the  length  of  the  skull  in  proportion  to  its 
height  is  enormous;  it  is  large  in  the  Lapps  because  this  length  is 
redueed  to  a minimum.  The  second  index  appears  more  to  the 
point;  the  samo  objection,  however,  is  applicable  to  it,  except  that 
it  has  reference  more  to  the  breadth.  In  our  opinion,  by  adding 
togetlier  the  two  indices,  and  tnking  the  mean,  the  residt  would  be 
more  correct.  AVe  should  thus  hâve  a mixed  index  of  height  of 
88-5  in  the  Esquimau,  of  82'5  in  the  Lapp,  and  of  82T  in  the 
Fin  ; which  is  in  accordance  with  what  we  should  expect  froin  the 
appearance  of  these  skulls.  This  new  index  would  enable  one  to 
distmguish,  otherwise  than  by  the  view,  the  acrocephalic,  or 
elevated,  from  the  platycephalic,  or  low  skulls.  In  the  384 
Parisians  of  AI.  Broca  it  is  7 7 '2. 

The  three  foregoing  diameters,  and  the  three  ciivuniferences  of 
which  we  are  about  to  speak,  are  the  fundamental  measurements 
by  means  of  which  the  cranial  ovoid  is  recognised  in  its  ensemble. 

The  varions  sections  of  the  antero-posterior  circumference  are 
taken  with  the  tape  as  follows:  (1)  The  sub-cerebral,  or  that  sub- 
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jacent  to  the  brain,  from  tlie  nasal  to  the  supra-orbital  point.  (2)  The 
cérébral  or  frontal,  from  this  point  tothe  bregma.  (3)  The  pariétal, 
from  the  bregma  to  the  lambda.  (4)  The  occipital,  from  the  lambda 
to  the  inion.  (5)  From  the  inion  to  the  opistliion.  Tlie  length  of 
the  occipital  foramen  and  the  naso-basilar  Hne,  in  a direct  line  from 
the  basion  to  the  naso-frontal  suture,  the  point  cle  départ  of  the 
circuit,  complété  the  circumference.  Its  different  parts  are  more  in 
use,  indeed,  than  its  ensemble  for  the  purpose  of  comparing  the 
development  of  eacli  portion  of  the  skull.  Logically,  the  sub- 
cerebral,  winch  belongs  to  the  face,  sliould  be  excluded  from  it,  and 
we  should  substitute  for  the  naso-basilar  line,  the  ophryo-basilar 
line  ; but  custom  bas  decided  otherwise. 

The  transverse  circumference  consists  of  two  portions — one,  the 
supra-auricular,  going  from  a point  situated  above  the  auditory 
foramen,  on  the  line  passing  from  the  longitudinal  root  of  the 
zygomatic  process  to  the  analogous  point  on  the  opposite  side, 
passing  tlirough  the  bregma  ; tlnVother,  but  little  used,  connecting 
the  same  two  points  by  passing  beneath  the  skull.  It  is  customary, 
with  a view  to  ulterior  operations,  to  mark  with  a pencil  on  the 
sides  of  the  skull  the  outline  of  this  curve,  which  divides  it  into 
two  parts,  viz.  the  anterior  and  the  posterior.  The  horizontal 
circumference  commences  at  the  supra-orbital  point,  crosses  the 
temporal  ridge  at  the  spot  where  the  minimum  frontal  diameter  is 
taken,  reaches  the  maximum  occipital  point,  and  returns  to  its 
point  of  departure  on  the  opposite  side.  The  maximum  antero- 
posterior  diameter  represents  its  grcat  axis.  It  natuially  di\idcs 
itself  into  two  parts,  the  one  anterior  the  other  posterior  to  the 
before-mentioned  transverse  curve.  By  comparing  each  of  tliese 
parts  to  the  wliole,  = 100,  we  at  once  liave  an  idea  of  the  relative 
development  of  the  anterior  and  posterior  cranium,  and  détermine 
whether  the  subject  is  to  be  included  among  the  frontal  or  occipital 
races  of  Gratiolet.  The  following  are  some  examples  of  the  hori- 


zontal circumference  : 

Auvcrgnians  ... 
Contemporary  Parisians 
Lapps... 


Men. 

43  524-6 
77  525-6 
6 512-2 


Women. 

39  502-8 
41  498-0 
3 504-0 
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Chineso 

Negroes  of  Africa 

New  Caledonians  

Hottentots  and  Bosjesmans... 


Sien. 

21  5116 

54  5120 
23  5100 
10  5007 


Women. 

7 -195-8 
2*4  -189-1 
24-  494-4 
5 483  6 


Some  craniologists  discard  the  transverso  circumference,  but  ail 
accept  the  other  two.  M.  "NVelcker  alone  déviâtes  from  the  method 
of  measuring  the  horizontal  circumference  hy  taking  it  round  the 
frontal  eminencea  in  front,  and  the  maximum  occipital  point 
behind.  The  différence  between  the  measurement  niatle  in  this 
way  was  three  millimètres  less  than  that  by  the  onlinary  method 


Fio.  20. — MM,  Minimum  frontal  diameter ; SS,  Superior  frontal  or  bistephanic  diameter 
of  firoca  ; S T,  Oblique  liues  of  M.  de  Quatrefages  determining  the  pariétal  angle  ; 
G,  Width  of  the  nasal  orifice,  one  of  the  factors  of  the  nasal  index  : in  the  orbital 
cavity  are  the  two  Unes  showing  the  orbital  index  ; O,  Supra-orbital  point  ; N,  Nasal 
point  ; E,  Sub-nasal  point  ; A,  Alveolar  poiut,  ie.  See  Fig.  3. 

in  25  Auvergnians,  and  1S  more  in  25  Negroes  ; which  proves  that 
the  région  of  the  frontal  eminences  was  less  developed  in  the 
former,  and  exceptionally  very  projecting  and  very  elevated  in  the 
latter. 

The  utility  of  the  horizontal  circumference  may  he  noticed, 
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especially  Avhen  Ave  havc  to  détermine  certain  extraordinary  patho- 
logical  conditions,  sucli  as  nxicroceplialus  and  hydrocephalus.  Tlie 
folloAving,  taken  upon  adults  only,  show  : 


4 Microccphali 
20  Demi-microcephali 
1 Moderate  hydrocephalus 
4 Exceptional  „ 


349 

432  to  480  (about) 
556 
610 


The  saune  circmnference,  hy  M.  Welcker’s  method,  was  654  in 
the  last  four,  the  excess  heing  OAving  to  the  projection  of  the 
metopic  point,  and  the  frontal  eminences  in  front  of  the  supra- 
orbital  point.  The  cases  of  negroes  in  Avhich  the  circmnference  of 
M.  Welcker  exceeded  ours,  Avéré  attributable  to  the  same  cause. 
Having  measured  the  cranial  ovoid  in  its  ensemble,  Ave  uoav  pro- 
ceed  to  rueasure  its  details.  To  the  pariétal  measurements  already 
indicated  of  the  antero-posterior  and  horizontal  circumferences,  avc 
Avili  add  here  the  transverse  dianreters  of  the  frontal  and  the 
occipital. 

Many  measurements  are  taken  on  the  frontal  : (1)  The  chord  of  its 
antero-posterior  curve,  as  Avell  as  of  its  other  cmves  ; (2)  The 
transverse  diameters.  M.  Broca  makes  txvo  : The  superior  transverse, 
or  Stéphanie  (S  S,  Fig.  29),  Avhose  txvo  measuring  points  are  the 
stephanions  at  the  union  of  the  temporal  ridge  and  the  coronal 
suture  ; and  the  inferior  or  minimum  (M  M,  Fig.  29).  M.  Ecker 
and  Mr.  Davis  take  a maximum  transverse  frontal,  but  on  the 
coronal,  Avherever  it  may  happen  to  be.  Morton  takes  one  only, 
namely  at  the  inferior  and  anterior  angle  of  the  parie  tais. 
Welcker  and  VirclioAV  take  the  distance  from  one  frontal  eminence 
to  the  other.  The  most  important,  undoubtedly,  is  the  minimum 
frontal,  and  Broca,  Ecker,  Bogdanoff,  Mantegazza,  &e.,  are  of  the 
same  opinion.  Wc  say  littlo  of  M.  Pruner-Bey,  hecause  lie  lias 
never  indicated  exactly  liis  method  of  proceeding.  In  lus  tables 
the  inferior  frontal  of  30  negroes  is  100  millimètres;  tins  evidently 
cannot  bo  their  minimum.  The  minimum  transverso  frontal,  M DI, 
is  measured  from  the  t\vo  points  of  the  temporal  ridge  Avhich  most 
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noarly  approach  eacli  otlier,  above  the  external  orbital  processes. 
It  generally  corresponds,  in  wliite  races,  witlx  tlie  transverse  line, 
marking  the  séparation  of  the  cranium  from  tbe  face  ; tlie  supra- 
orbital  point  is  tben  situated  in  its  centre.  In  tbe  inferior  races  it 
lias  a tendency  to  be  elevated,  and  in  some  exceptional  cases  it 
ascends  as  higli  as  the  vertex.  It  is,  nevertheless,  usual  to  take 
it  above  the  superciliary  arches,  so  that  the  epithct  “ inferior  ” would 
be  a botter  one.  The  folio  wing  are  some  examples  of  tliis 


measurement  : 

MUUmitrM. 

381  Parisiaus  ...  ...  ...  •••  •••  •••  95'7 

88  Auvergnians  ...  ...  . ...  •••  97'7 

60  Basques  (Spanish)  ...  ...  ...  ...  96'1 

58  „ (French)  ...  ...  ...  ...  •••  96’2 

69  Gallo-Bretons  ...  ...  ...  ...  ...  98-0 

63  Bretons  (Low)  ...  ...  ...  ...  ...  97‘3 

18  Caverne  de  l’Homme  Mort  ...  ...  ...  92'0 

8 Lapps  ...  ...  ...  ...  ...  ...  Iu0"0 

28  Chineso  ...  ...  ...  ...  ...  ...  92-5 

15  Esquimaux  ...  ...  ...  ...  ...  ...  94*1 

82  Ncgroes  of  Africa ...  ...  ...  ...  ...  94*2 

22  Nubians  ...  ...  ...  ...  ...  ...  93‘2 

64  New  Cnlcdouinns  ...  ...  ...  ...  ...  93'5 

8 Tasmanians...  ...  ...  ...  ...  ...  9H> 

12  Australiens...  ...  ...  ...  ...  ...  92"7 


To  be  sure  there  are  niarked  différences  betveen  one  sex  and  tlie 
otlier.  For  example  : In  54  negroes,  the  diameter  vas  95  milli- 
mètres, and  in  24  négresses,  90  ; 23  Xew  Caledonian  men,  95, 
24  womon,  91  ; 43  Auvergnians,  males,  108,  39  females,  95,  &c. 
The  narrowost  forehead  observed  by  M.  Broca  is  82  in  a female 
Parisien  of  the  same  period,  and  the  widest,  122,  in  a male  Parisien. 
Put  what  is  prohably  of  greater  importance  is  the  relation  between 
tliis  minimum  breadth  and  the  maximum  breadths  of  the  parts  of 
the  cranial  envelope,  situated  in  front  and  beliind.  M.  Broca  com- 
pares tliis  minimum  frontal  diameter  (1)  To  the  superior  and 
maximum  frontal,  or  Stéphanie  diameter  upon  the  temporal  ridge  ; 
(2)  To  the  transverse  maximum  diameter  of  the  skull.  Hence  a 
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Stéphanie  index,  tlie  averages  of  which  vary  in  different  races  from 
79  to  92,  and  a frontal  index,  of  whieh  the  following  are  sonie 
examples  : 


384  Parisiaus 
63  Bretons  (Low) 
88  Anvergnians 
15  Esquimaux 

28  Chinese 

29  Javanese 
82  Negroes 

8 Tasmauians 
12  Australians 


680 

67-7 

66-6 

69- 8 
66'5 
61-8 

70- 5 
67-0 

71- 2 


The  maximum  transverse  occipital  diameter  extends  from 
one  asterion  to  the  other.  M.  Abel  Hovelacque  made  this  the 
suhject  of  a paper  at  the  last  meeting  of  the  French  Association  for 
the  Advancement  of  Science,  at  Lille.*  The  following  complété  the 
sériés  of  tra'nsverse  straight  measurements,  which  are  taken  at 
pleasnre  on  the  several  régions,  according  to  the  object  we  bave  in 
view  : (1)  The  supra-anricular  chord  of  the  transverse  ciuwe,  already 
indicated  ; (2)  A maximum  bipariétal  diameter,  which  is  generally 
confounded  with  the  ordinary  maximum  transverse  ; (3)  A bitem- 
poral diameter,  its  maximum  taken  at  the  surface  of  the  temporal 
shell  ; (4)  A himastoidean  diameter,  which  extends  from  the 
middle  of  the  line,  passing  from  the  summit  of  the  mastoid  process 
to  the  posterior  extremity  of  the  squamous  suture  of  the  temporal 
of  the  other  side,  according  to  Thurnam,  Davis,  and  Ecker  ; and 
from  the  same  summit  of  one  mastoid  process  to  the  other,  accord- 
ing to  Morton,  Welcker,  and  Virchow  ; (5)  The  distance  from  one 
pariétal  eminence  to  the  other,  so  extolled  by  M.  Welcker.  Various 
projections,  angles,  and  radii  contrihute  to  our  knowledge  of  each 
of  these  several  régions. 

We  may  add  that  after  the  ordinary  longitudinal  diameter, 
M.  Broea  usually  takes  the  longitudinal  metopic,  from  the  metopic 
point  to  the  maximum  occipital  point,  and  the  longitudinal  iniac 
from  the  glabella  to  the  inion,  which,  compared  to  the  former, 


* See  the  Report  of  the  session  1874. 
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enables  us  to  know,  the  one  the  degree  of  projection  of  tlic  foreliead, 
thc  other,  with  certain  limita,  how  far  the  cérébral  région  overlaps 
tlie  cerebellar.  We  may  add  tliat  it  measures  the  breadth  and 
the  length  of  thc  occipital  foramen  also,  and  establislies  its  relation, 
the  latter  being  = 100.  M.  Ifroca’s  mothods  of  measnrement  not 
having  yet  been  publiahed,  we  sliall  give  a summary,  as  to  this 
latter  point,  of  the  researches  of  M.  Mantegazza. 

This  eminent  anthropologist  lias  directed  his  whole  attention  to 
thc  occipital  foramen.  In  the  first  ]dace  lie  lias  taken  its  index 
according  to  M.  Broca’s  method,  and  lias  concluded  from  it  tliat 
there  is  no  relation  between  its  form  and  tliat  of  the  cranium.  A 
narrow  cranium  may  liave  eitlier  an  elongated,  a moderato,  or  a nai  io\\ 
occipital  foramen.  In  the  second  place,  lie  lias  measuml  its  super- 
ficies by  the  aid  of  little  wooden  cubes,  and,  in  the  interspaces,  with 
little  metallic  needles,  and  lias  corapared  it,  expressed  in  square 
millimètres,  to  the  cmnial  capacity,  expressed  in  cubic  centimètres. 
This  last  being  taken  as  100,  lie  tlius  obtains  the  céphalo-spinal 
index.  In  200  skulls  of  ail  kimls,  his  mean  was  18‘S,  the  two 
greatest  indices  were  29‘G4  and  27'2G,  and  the  two  smallest  12v>0 
and  13'07.  In  anthropoids  the  index  is  still  less,  the  highest 
being  8-35.  In  the  menioir  of  M.  Mantegazza,  already  mentioned, 
the  same  sériés  hâve  given  us  thc  following  mean  cephalo- spinal 
index  : 

20  Italians  ...  ...  ' ...  ...  •••  19‘9 


These  sériés  are  too  limited,  and  moreover,  the  three  inferior 
races  occupy  a position  in  them  more  nearly  approachiug  the 
anthropoids  than  the  superior  race  represented  by  the  Italians,  whicli 
it  is  well  to  notice. 


Tliey  are  general,  or  spécial,  some  having  reference  to  the  propor- 
tions as  a wliole,  others  to  details.  The  former  concern  the 
breadth,  the  length,  and  the  tliiekness,  or  médian  antero-posterior 
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3 Xeiv  Zealautlers 
2 Austvalians ... 


Measure-ments  of  the  Face. 


GENERAL  MEASUREMENTS  OF  THE  FACE.  [Chap.  ii. 


252 


section.  The- maximum  breadtli  is  not  situated  at  tlie  cheek-bones, 
even  iu  the  yelloAV  races,  but  at  tlie  zygomatic  arches.  It  is  liere 
tliat  the  maximum  transverse  or  bizygomatic  diameter  of  the  face 
is  taken  ; craniologists  are  unanimous  on  this  point.  A bimalar 
diameter,  howevef,  would  liave  been  one  more  meriting  considéra- 
tion, from  the  fact  that  upon  it  dépends  the  physiognomy  of 
the  Esquimaux  ; but  the  difficulty  to  find  upon  it  delinite  marking 
points  of  any  value,  lias  caused  it  to  be  looked  upon  witli  disfavour. 
The  maximum  length  is  taken  in  different  ways,  which  it  is  im- 
portant to  point  out  precisely.  It  must  be  remembered,  in  the 
first  place,  that  on  the  living  subject  the  face  extcnds  from  the  line 
of  the  hair  at  the  top  of  the  forehead  to  the  chin,  while  on  the 
skeleton  it  only  commences  at  the  line  of  séparation  of  the  cranium, 
that  is  to  say,  at  the  supra-orbital  point.  In  the  second  place, 
and  considering  how  rarely  we  find  skulls  with  the  lower  jaw 
attachée!,  and  the  difficulty  of  replacing  the  latter  in  its  articiüation 
exactly  as  in  the  living  subject,  it  is  usual  to  study  the  lower  jaw 
separately,  and  only  to  employ  the  word  “ face”  for  the  portion  above 
the  superior  alveolar  border,  whicli  we  bave  elsewhere  called  “ the 
superior  face.”  We  hâve,  then,  three  lengths,  winch  must  not  be 
confounded;  namely,  the  length  of  the  entire  face  ; the  total  length 
of  the  face  from  the  supra-orbital  point  to  the  point  of  the  cbin; 
and  the  simple  length  from  the  supra-orbital  to  the  alveolar  point. 
The  following  is  an  extract  from  M.  Pruncr-Bey’s  tables;  the 
figures  in  the  first  column  show  the  total  length  of  the  face,  tliose 
of  the  second  its  bizygomatic  breadth  : 


18  Esquimaux 

Length. 
Mül. 
...  136 

Breadth. 

MU1. 

135 

12  Chinese 

...  134 

137 

10  Scandinavians 

...  129 

132 

6 Germans  (South) 

...  127 

131 

30  New  Caledonians 

...  125 

137 

30  Negroes  of  Africa 

...  124 

130 

8 Hottentots 

...  116 

123 

6 Lapps  ... 

...  109 

136 

The  part  of  the  face,  then,  subjaccnt  to  the  eyebrows  is  longest 
in  tlie  Esquimaux  and  Chinese,  and  shortest  in  the  Lapps.  On 
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tlio  otlier  hand,  the  Chinese  and  the  Xew  Caledonians  hâve  tlie 
hroadest  face,  and  the  Hottentots  the  narrowest. 

The  simple,  or  ophryo-alveolar,  length  of  the  face  should  no 
longer  he  confounded  with  the  naso-alveolar  line,  which  goes  from 
the  nasal  to  the  alveolar  point,  nor  with  the  height  of  the  face, 
which  is  the  perpemlicular  falling  from  the  supra-alveolar  point 
upon  the  alveolo-condylean  plane.  The  Hrst  two,  always  oblique, 
are  taken  with  the  compass,  the  last  is  the  vertical  projection  of 
the  face  in  the  normal  attitude  of  the  liead,  and  is  taken  as  we  seo 
in  Fig.  32. 

M.  Hroca  compares  this  length  to  the  bizygomatic  diiuneter, 

uiuler  the  name  of  facial  index,  with  this  formula  ' Vnlv^uViuitic  aimn. 
The  following  are  some  examples  : 


13  Esquimaux  ...  ...  ...  ...  ...  ...  73‘t 

80  Nogrocs  686 

69  Gallo-Bretons  ...  ...  ...  ...  ...  G8‘5 

88  Auvergnians  ...  ...  ...  ...  ...  67'9 

49  New  Caledonians  ...  ...  ...  ...  ...  66-2 

125  Pansions  ...  ...  ...  ...  ...  ...  65'9 

12  Australians . . . ...  ...  ...  ...  ...  65'6 

8 Tasmanians...  ...  ...  ...  ...  ...  62-G 


The  médian  section  of  the  face  (Fig.  28)  lias  the  appearance  of 
a triangle,  whose  hase  is  represented  hy  a line  passing  from  the 
hasion,  lv,  to  the  alveolar  point,  A,  and  whose  two  other  aides  are 
the  naso-basilar  line,  X K,  extonding  from  the  hasion  to  the  nasal 
point,  and  the  naso-alveolar  line,  of  which  we  hâve  just  spoken. 
This  last  gives  the  anterior  profile  of  the  superior  maxilla,  and  pro- 
duces prognathism  ; later  on  we  shall  study  its  inclination.  The 
first,  or  hasio-alveolar,  is  interest  ing  in  so  far  that  its  élongation  or 
shortening  causes  the  naso-alveolar  line  to  he  straiglitened  or  placed 
farther  hackwards.  "With  regard  to  the  tliird,  or  naso-hasilar  line, 
as  to  which  it  is  douhtful  whether  it  fonns  a constituent  part  of 
the  antero-posterior  circumference  of  the  skull,  the  Germans  hâve 
laid  considérable  stress  upon  it.  They  consider  it  as  the  philo- 
sophical  base  of  the  cérébral  skull  ; as  the  chord  of  the  curve  which 
the  hodies  of  the  tliree  cranial  vertehræ  dcscribe;  as  the  axis  around 
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which  tlic  skull,  on  tkc  one  hand,  and  the  face,  on  tlie  other, 
revolve. 

The  folio  wing  are  its  ahsolnte  lengths,  according  to  M.  Welcker  :* 

Millimètres. 


3 Papuans,  2 Birmese  . . . ...  ...  ...  ...  96 

13  Buginese,  2 Lapps,  3 Brazilians  ...  ...  ...  ...  ...  97 

6 Jews  ...  ...  ...  ...  ...  ...  ...  ...  •••  98 

2 Hungarians,  5 Tsiganians,  6 Madurans,  2 Hottentots  ...  ...  99 

30  Germans,  12  Russians,  5 Cossacks,  5 Tartars,  16  Chinese, 

2 Mexicans,  20  Negroes  .. . ...  ...  ...  ...  ...  100 

3 Scotch  (Highlanders),  5 Baskirs  ...  ...  ...  ...  ...  101 

8 Trench,  6 Hollanders,  6 Malays  of  Sumatra  ...  102 

9 Fins,  7 Moluccans  ...  ...  ...  ...  ...  ...  103 

5 Australians,  3 Ancient  Greeks  104 

11  Esquimaux  ...  ...  ...  ...  ...  •••  •••  •••  106 

2 Kaffirs  ...  ...  ...  ...  107 


We  may  add  that  the  naso-basilar  line  is  generally  shorter  in  the 
brachycephali  tkan  in  the  dolichocephali,  which  may  easily  be 
imagined. 

MM.  Welcker  and  Virchow,  who  hâve  given  spécial  study  to  the 
facial  triangle,  compare  the  naso-basilar  line  to  the  rest  of  the 
antero-posterior  circumference  of  the  skull,  of  which  it  forms  an 
arc.  In  the  following  table,  tliis  line  being  = 100,  the  circum- 
ference in  the  various  races  would  be  : 


2 Hottentots  . 
16  Chinese 
30  Germans 
9 Kalmucks  . 
20  Javanese 
20  Negroes 
5 French 
5 Australians  . 


418 

407 

404 

403 

403 

402 

398 

395 


There  is  no  great  amount  of  instruction  to  be  derived  from  tliis. 
The  same  authors  hâve  since  compared  the  naso-basilar  line,  not  to 
the  line  proceeding  from  the  basion  to  meet  at  the  alveolar  border, 
but  to  that  which,  proceeding  from  the  same  point,  crosses  the 


* “ Untersuchungen  übcr  Wachsthum  und  Bau  des  Menschlecken 
Sohædels,”  by  H.  Welcker.  Lcipsic,  1862. 
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valût  of  tlic  palate,  anû  terminâtes  at  tli6  sub-nasal  point.  ^ ® 
aro  at  a loss  to  understand  their  reason  for  thus  leaving  out  tlie 
alveolar  arch.  The  following  are  tlie  résulta,  the  naso-basilar  lino 
being  as  previously  = 100,  tlie  palatine  line  in  question  would  be  : 


<t  Egyptians,  2 Ancicnt  Grceks  

...  87 

3 Scotch,  6 Turks 

...  91 

8 French,  6 Jews,  5 Tsiganinns,  1 Lapps,  5 1 artnrs, 

9 Kalmucks,  16  Chiuese,  7 Moluccans  .. 

...  92 

11  Esquimaux,  G Madurans,  12  Buginese, 

2 Hot- 

tentots  

. ...  93 

20  Germans,  12  Eussions,  20  Javanese... 

. ...  91 

5 Cossacks,  6 Malavs  of  Sumatra 

...  96 

2 Kaffirs  ... 

. ...  97 

5 Australians,  5 Anciout  Romans 

...  98 

Thero  is  nothing  to  be  dedueed  from  this  ; 

it  would  however 

dénoté  prognathism,  aecording  to  M.  Virchow. 

The  angle  which 

the  naso-basilar  line  makes,  not  witli  the  nuso-alveolar  line,  as  it 

should  be,  and  as  M.  Vogt  makes  it,  but  with 

the  naso-sub-nasal 

line  torminating  at  the  sub-nasal  point  where  the  preceding  palatine 

line  meets,  lias  been  studied  by  M M.  Welcker  and  Virchow,  under 

the  name  of  naso-basal  angle  (K  N K,  hig.  28.) 

The  following  are  some  résulta  : 

6 Turks 

...  613 

8 Freuck  

...  651 

9 Kalmucks 

...  658 

16  Chinese 

...  659 

30  Germans 

...  662 

11  Esquimaux  ...  ...  ... 

...  66-7 

2 Hottentots  ... 

...  675 

20  Negrocs  of  Africa  ... 

...  711 

5 Australians 

...  720 

This  angle  also  professes  to  give  the  measurement  of  prognathism, 
but  it  leaves  out  the  sub-nasal  portion  of  the  maxilla,  the  most 
important  in  this  respect,  and  only  concerns  itself  with  its  superior 
or  nasal  portion.  These  figures  are,  in  otlier  respects,  more  éloquent 
than  words.  The  Germons  are  certainly  less  prognathous  than  the 
Clxinese,  as  one  glance  at  a Chinese  skull  would  show  in  a moment. 
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The  measurements  which  tlie  médian  facial  triangle  gives  of 
Germans  do  not  tend  to  anything  of  a décisive  character,  which 
appears  to  us  owing  to  thc  unfortunate  sélection  of  one  of  its 
points,  tlie  suh-nasal.  The  true  facial  triangle  ought  to  hâve  its 
apex  at  the  alveolar  point,  as  M.  Yogt  desires  it  to  liave.  In  tlie 
ncxt  chapter  Ave  sliall  speak  of  another  way  in  winch  M.  Assézat 
has  understood  the  facial  triangle,  and  of  the  results  which  he  has 
obtainecL 

The  straight  or  curved  measurements  helonging  to  partictdar 
régions  of  the  face  are  more  numerous  than  tliose  of  the  cranium. 
There  is  but  one  organ  in  the  latter,  while  there  are  many  very 
distinct  organs  belonging  to  the  face.  Each  bone,  each  cavity 
varies  in  its  configuration,  and  furnishes  certain  éléments  by  which 
to  distinguish  races.  The  measurements  which  hâve  been  most 
studied  are  those  which  give  the  nasal  and  the  orbital  indices. 

TJce  Nasal  Index. 

The  nasal  index  is  the  relation  of  the  maximum  breadtli  of  the 
anterior  orifice  of  the  nose  (G,  Fig.  29)  to  its  maximum  lengtli, 
taken  from  the  nasal  spine,  F,  to  the  naso-frontal  suture,  N.  This 
character,  in  a certain  point  of  view,  is  included  in  the  category 
of  those  establishing  a transition  from  Man  to  the  ape,  but  more 
still  among  those  the  rationale  of  which  has  not  as  yet  been 
explained.  While  the  negroes  of  Oceania  are  for  the  most  part 
inferior  to  the  negroes  of  Africa,  as  regards  tins  index  they  are 
their  superiors.  It  substantiates  what  we  stated,  that  the  most 
rational  characters  in  craniometry,  as  the  facial  angle,  do  not 
always  lead  us  to  form  a real  distinction  between  races  ; while  one 
which  à priori  would  be  looked  upon  as  hidilferent,  may  be  of 
the  utmost  importance.  It  shows  that  qualities  derived  from  the 
conformation  of  the  organ  characteristic  of  the  zoological  human 
groups,  are  sometimes  surpassed  by  those  deduced  from  pcculiarities 
in  the  conformation  of  secondary  parts.  M.  Broca  has,  in  fact, 
discovered  that  the  nasal  index  is  one  of  the  best  for  the  purposc 
of  distinguishiug  the  various  races  of  mankind,  although  lie  does 
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not  arrange  thom  in  a regular  scale  conformably  to  tlie  exalted  idea 
that  we  ourselves  form  of  those  races.  Tlie  following  extracts  from 
his  tables  show  this  : 


16  Hottentots 

56-38 

8 Tasmaninns 

56-92 

83  Negroes  of  Africa 

54-78 

28  „ Nnbia... 

5517 

14  Anstralians 

5339 

GG  New  Caledonians... 

...  ...  ...  ...  53'GG 

29  Javaueso  ... 

5147 

Il  Lapps 

50-29 

41  Peruvians  ... 

50-23 

26  Polynesians 

49-25 

11  Mongols  ... 

48-68 

27  Chineso 

48-53 

122  Parisians  (moilern) 

4681 

53  Basques  (French)... 

46  80 

33  „ (Spanish) 

44-71 

17  Guanches  ... 

4-4-25 

14  Esquimaux 

1233 

individual  ligures  in  .\f. 

Broca’s  tables  vary  from  72- 

Bosjesman,  to  35'/ 1 in  a Russian.  This  interval  is  divided  into 
three  groups,  tlie  platyrrhinians,  with  the  nasal  skeleton  wide,  from 
53  to  58  ; the  mosorrhinians,  with  the  nasal  skeleton  moderate, 
from  4 S to  52  ; and  the  leptorrhinians,  with  the  nasal  skeleton 
elongated,  from  42  to  47.  1 he  black  races  are  ail  in  the  first  group  • 
the  Mongols  and  Americans,  wiih  the  exception  of  the  Esquimaux, 
in  the  second  j and  the  white  races  in  the  third. 

lhe  oihital  index  is  the  relation  of  the  vertical  diameter  of  the 
base  of  the.  orbit  to  its  horizontal  diameter  ; the  latter  going  from 
the  dacryon  to  the  opposite  point  of  the  great  axis  of  this  base,  the 
foi  mer  sterling  from  the  spotwhere  the  malo-maxillary  suture  meets 
the  inferior  orbital  edge,  and  cutting  perpendicidarly  tlie  hori- 
zontal diameter.  1 he  two  diameters  are  perceptibly  equal  at  birtli  ; 
the  vertical  then  becomes  gradually  shorter  ; but  the  true  relation 
is  not  established  uiitil  after  puberty,  the  woman  always  retaining, 
however,  a less  short  vertical  diameter,  and  in  this,  as  in  many 
other  particulars,  resembling  the  infant.  Individual  orbital  indices 
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vary  from  G0-9  in  a Tasmanian,  or  from  6 1 *3  in  the  old  man  of 
Cro-Magnon  belonging  to  the  Ancient  Stone  period,  to  100  in  a 
bTew  Caledonian,  as  recorded  by  M.  Broca,  104  in  a negress  of  the 
Sahara,  and  107  in  a Chinese.  In  these  latter  cases  the  ordinary 
condition  is  reversed  ; the  two  diameters  are  equal,  the  orbit  appears 
circulai’,  especially  when  the  angles  are  rounded  off,  or,  if  anything, 
the  vertical  is  rather  greater  than  the  horizontal.  Everyone  knows 
the  opposite  conformation  in  the  Cro-Magnon  skull,  the  orbits  being 
rectangular,  with  the  angles  almost  right-angles,  and  the  vertical 
diameter  short.  The  averages  of  the  sériés  of  comse  vary  within 
narrower  limits  : from  90’0  to  77’0  in  white  races,  from  95 ’4  to 
88’2  in  the  yellow  races,  and  from  85’4  to  79 '3  in  the  black 
races.  M.  Broca  lias  created  three  general  ternis  for  ail  the 
craniometrical  characters,  bearing  reference  to  tliis  index,  whose 
variations  liave  not  as  yet  received  other  spécifie  désignations  ; 
namely,  mégasème  when  the  index  is  large  ; mésosème  when  it 
is  moderate  ; and  mierosème  when  it  is  small  ; the  limits  of 
the  corresponding  groups  varying  according  to  each  particular 
character.  * In  the  présent  case  the  mégasèmes  of  the  orbital 
index  are  89  and  above,  the  mésosèmes  from  89  to  83,  and  the 
microsèmes  83  and  under.  Among  the  indications  whicli  the  study 
of  the  orbital  index  gives,  we  may  mention  the  following  : It  does 
not  arrange  the  races  in  a graduated  sériés,  according  to  the 
opinions  winch  may  be  formed  of  each  j and  the  form  of  the  base  of 
the  orbit  might  be  regarded  as  empirical,  if,  within  certain  limits, 
it  did  not  apply  to  the  general  structural  plan  of  the  cranium  and 
of  the  face.  Ail  the  prehistoric  races  of  France  are  microsèmes, 
the  height  of  the  orbit  increases  when  we  corne  to  the  Gauls,  but 
it  is  not  until  after  the  Merovingians  that  it  assumes  the  présent 
mésosème  type.  The  Guanches  approach  our  prehistorA  popula- 
tions  by  this  character.  The  mégasème,  on  the  other  hand, 
connects  ail  the  yellow  races,  or  those  derived  from  the  yellow 
races,  except  the  Esquimaux,  who  by  this  as  well  as  by  the  nasal 
index,  and  by  so  many  other  points,  are  separated  from  thein 

* Memoir  of  M.  Broca,  “ Sur  l’Indice  Orbitaire,”  in  the  “ Revue  d’Anthro- 
pologie,”  vol.  iv.,  1875. 
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completely,  in  spite  of  certain  évident  features  of  reserablance. 
Hegroes  are  removed  from  the  yellow  races  in  this  respect,  especially 
the  negroes  of  Oceania,  which  here  favour  tlie  Australians,  as  if 
to  repudiate  ail  alliance  with  them. 
ïhe  following  are  some  examples  : 


27  Chinese 

...  ... 

93-8 

30  Peruvians  (nofc  distorted) 



931 

40  Polynosians..,  ...  ...  ... 

... 

920 

43  Javanese 

...  ... 

911 

26  North -American  Indians  ... 

...  ... 

907 

17  Indo-Chineso  ...  ... 



90-2 

87  Auvergnians  ...  ...  ... 

...  ... 

86-5 

10  Kymris  (?)  of  Fuiseux 

...  ... 

862 

22  Contemporary  Parisians  ... 

...  ... 

811 

11  Croats  ...  ..." 

...  ... 

84-3 

50  Basques  (Spanish) 

... 

83!f 

84  Negroes  of  Africa  ...  ...  ... 

...  ... 

85- 1 

24  „ Kordofan 

...  ... 

850 

16  Hottentots  ... 



83-6 

14  Caverne  de  l’Homme  Mort  (Polished  Stone 
period)  ...  ...  ... 

81-9 

5 Grenelle  (Ancient  Stone  period) 

...  ... 

81-2 

55  Meroviugians  of  Chelles  ... 

•••  ... 

81-2 

62  New  Caledonians  ... 

...  ... 

80-6 

12  Dolmens  of  the  North  of  France... 

...  ... 

805 

27  Australians...  

...  ... 

804 

8 Tasmanians 

.*•  ... 

79-3 

11  Guanches  ... 

• 

770 

Some  other  useful  measurements  are  appliod  to  the  région  of  the 
orbits,  such  as  («)  The  relative  superficies  of  the  base  of  the  orbits, 
which  is  obtaincd,  as  if  it  were  a true  rectangle,  by  multiplying 
the  length  by  the  breadth  before  mentioned  ; (b)  The  capacity  of 
the  orbital  cavity,  studied  by  M.  Mantegazza  ; (c)  The  depth  of 
the  orbits,  given  by  a line  extending  from  the  optic  foramen  to  the 
inferior  and  extemal  angle  of  the  base  of  the  orbits.  In  its  immé- 
diate vicinity  are  also  taken  (a)  The  extemal  biorbital  diameter, 
from  the  extemal  lip  of  the  fronto-malar  suture  on  one  side  to  that 
on  the  opposite  (it  is  this  winch  M Virchow  takes  for  the 
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inferior  frontal)  ; (b)  ïhe  orbital  interval,  or  from  one  daeryon  to 
tlie  otlier  ; it  is  broad  in  the  most  marked  yellow  races,  ratlxer 
so  in  tbe  negro  races,  and  narrow  in  Europeans  ; (c)  The  lengtli 
and  breadth  of  the  bones  proper  of  the  nose,  the  narrowness  of 
which  is  of  such  great  importance  in  Esquimaux  ; (d)  The  angle 
made  by  the  two  great  axes  of  the  orbits  talcen  together.  Under 
ail  circumstances  it  is  very  obtuse,  and  open  below,  but  sometimes, 
as  in  the  Chinese  races,  the  two  lines  are  raised  so  as  to  become 
horizontal,  Hever,  as  far  as  we  know,  does  this  go,  in  tliese  races, 
so  far  as  to  produce  an  angle  open  above,  as  we  sbould  be  led  to 
suppose  by  the  position  of  tlie  palpébral  apertures  in  the  living 
subject.  With  regard  to  the  malar  bones,  M.  Broca  is  satisfied 
with  two  principal  measurements  : the  bijugal  and  the  bimalar 
diameter,  each  going  from  one  point  of  the  same  name  to  the 
other. 

The  Superior  Maxilla. 

The  superior  maxilla  plays  a considérable  part  in  the  architec- 
ture of  the  face.  The  part  which  it  takes  in  the  irregular  enlarge- 
ment  of  the  face  in  Tasmanians,  or  in  its  increase  in  lieight  m 
Esquimaux,  demands  considération.  In  order  to  this  we  measure 
the  height  of  the  bone  : (1)  The  maximum,  from  the  point  of  its 
ascending  process  ; (2)  The  mean,  from  the  inferior  border  of  the 
orbit  ; (3)  The  minimum,  from  the.  nasal  spine  to  the  alveolar 
border  in  each  case.  Then  we  take  the  breadth:  (1)  The 
maximum,  at  the  inferior  part  of  the  maxillo-malar  suture; 

(2)  The  maximum,  at  the  level  and  outside  of  the  alveolar  arcli. 
We  may  ascertain  the  form  of  this  arch  by  its  inner  side,  and  eon- 
sequently  that  of  the  palate.  It  is  presented  to  us  under  four 
aspects:  (1)  Hyperbolic,  when  the  branches  of  the  arch  go  or 
diverge  in  a backward  direction  ; (2)  Parabolic,  when  they  still 
diverge,  but  somewhat  less  so,  and  in  such  a manner  as,  that  if 
prolonged  they  would  eventually  return  upon  themselves  and  meet  ; 

(3)  In  the  form  of  the  letter  U when  they  are  exactly  parallel  ; 
and  (4)  Elliptical,  when  they  converge,  whatever  the  degree  of 
such  convergence  may  be.  The  first  two  and  noblest  forais  are 
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common  in  the  whitc  races  ; the  thircl  and  fourth  are  rare,  and  are 
espccially  seen  in  black  races;  the  form  of  the  letter  U is  that 
of  anthropoid  apes  ; the  elliptical  is  seen  in  the  sagon  and  the 
macaque.  ïhe  following  is  an  example  of  the  measurements 
. which  i\[.  Broca  makes  use  of  to  détermine  thein  ; tliey  hâve 
référencé  to  his  celebrated  sériés  of  troglodytes  of  La  Lozère  : 

7 mon.  S women. 

Internai  curve,  width  at  f Behind  ...  ...  84‘2  ...  32-7 

the  internai  lip  of  tho  . At  the  first  molar  33"  l ...  31-2 

alveoiar  aroh  ...  t „ incisor  ...  20'2  ...  20'3 

Vault  of  the  palate,  total  length  ...  ...  170  ...  13  7 

Vhenco  it  follows  that  in  tliis  example  tho  breadth  at  tho 
posterior  extremity  of  the  arch  is  greater  than  at  the  level  of  tho 
first  molar,  that  tliis  extremity  goes  on  diverging,  and  consequently 
that  tho  alveoiar  arch  is  hyperbolieal.  In  fact  it  is  rather  the  form 
of  tho  vaidt  of  tho  palate  which  is  thus  measured,  and  it  is  to  bo 
noticed  that  tho  lino  of  the  teeth  themselves  iloes  not  always 
convey  to  the  eyo  exactly  the  same  impression.  M.  Broea  «gain 
takes  account  of  the  relation  of  the  maximum  breadth  of  the  vault 
of  tho  palate  to  its  maximum  length,  in  making  comparison  of  races. 
Tliis  is  tho  palatine  index. 

•The  dimensions  common  to  tho  cranium  and  to  the  face  will  bo 
fourni  in  tho  following  ehapters.  lien*  we  shall  merely  mention, 
among  the  right  Unes,  the  line  of  Virchow,  going  from  the  root  of 
tho  nose  to  the  lambda  ; a seeond,  going  from  tho  root  of  the  nose 
to  the  maximum  occipital  point;  and  a third,  extolled  by  Morton, 
adoptod  by  the  Germans,  and  improperly  called  the  alveoiar  line 
by  M.  Vogt,  which  extends  from  the  alveoiar  point  to  the  maximum 
occipital  point.  Compared  together,  tliese  two  diameters  hâve 
been  employed  for  the  purpose  of  recognising  prognathism,  orthog- 
nathism,  and  opisthognathism.  The  alveoiar  line  would  be  longer 
in  the  tiret  case,  equal  in  the  second,  and  shorter  in  the  third. 
Tliis  is  a bad  method. 
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The  Inferior  Maxitla. 

The  inferior  maxilla  is  not  generally  studied  as  much  as  it 
deserves.  The  form  of  its  alveolar  arch  is  to  be  examined.  Then, 
tlie  folio  Aving  principal  measurements  are  to  he  taken  : namely,  the 
distance  across  from  one  angle  to  the  other  ; the  distance  obliquely 
from  the  same  angle  to  the  point  of  the  chin  ; the  heiglit  of  the 
hone  at  the  symphysis,  and  its  heiglit  at  the  level  of  the  coronoid 
process.  Tavo  angles  are  specially  to  be  noticed  : the  angle  of  the 
jaAv,  properly  so  called,  Avhich  varies  according  to  âge  (p.  135)  and 
race,  and  the  angle  Avhich  the  symphysian  line  or  profile  niakes  Avith 
the  plane  of  the  inferior  border  of  the  body  of  the  bone  ; this 
latter  bears  the  name  of  the  symphysian  angle.  The  direction  of 
the  front  teeth,  Avhether  vertical  or  oblique — this  latter  constituting 
inferior  dental  prognathism. — and  the  projection  or  absence  of  the 
chin  are  to  be  noticed.  This  projection  passes  beyond  the  per- 
pendicular  from  three  to  five  millimètres  in  European  races.  It  is 
replaced  in  anthropoids  by  a recession  backAvards,  amounting  to 
one  centimètre.  In  negro  races  the  chin  is  still  in  front  of  the 
perpendicular,  but  from  time  to  time  there  hâve  been  noticed,  as 
upon  some  prehistoric  jaAvs,  examples  Avhich  exhibit  ail  the  inter- 
mediate  gradations  betAveen  Man  and  the  anthropoid  ape.  In  the 
example  Avliere  this  recession  of  the  chin  A\ras  the  most  marked, 
namely,  on  the  ancient  jaAV  of  La  Paulette,  it  reached  tliree 
millimètres.  It  is  here  that  the  symphysian  angle  is  measured, 
and  Avhich  must  be  regarded  as  prognathism  of  the  body  of  the 
loAver  jaAv.* 

Before  concluding  this  chapter,  Ave  shall  reproduce  a table  pub- 
lished  by  M.  Broca  in  the  “Instructions  Craniologiques ” of  the 
Société  d’ Anthropologie,  Avhich  Avas  prepared  at  the  same  time  as 
the  first  édition  of  this  volume,  and  of  Avhich  Ave  had  previously 
made  a résumé,  Avith  the  exception  of  Chapter  I.,  On  the  Récolte  et 
Conservation  des  Crânes  et  Ossements,  and  Chapter  \ III.,  On  the 

* Sco  “ Les  Caractères  Anatomiques  de  l’Homme  Préhistorique,”  by 
M.  Broca,  iu  “ Mém.  d’Anthrop.,”  vol.  ii.  p.  l'tfi. 
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Mise  en  Œuvre  des  Séries.  This  table  alone  was  omitted.  It 
gives  for  each  index,  other  tlian  the  ceplialie  and  the  nasal  (1)  The 
minimum  mean  and  the  maximum  mean,  tirât  is  to  say  the  extreme 
means  presented  by  the  sériés  in  ail  the  races  measured  by 
M.  Broca  ; (2)  The  extent  of  each  of  the  tliree  groupa — the  micro- 
sèmcs,  the  mésosèmes,  and  tlie  mégasèmes  (see  p.  258),  into  which 
thoy  are  divided.  The  basilar  index  will  be  described  in  the  next 
chaptor.  According  to  our  custom,  we  shall  omit  a décimal. 

Nomenclature  of  indices  other  tlian  the  ceplialie  and  nasal  : 


Indices. 

Means.  Microsbmes. 

Mésosîmios. 

MigasÈmes. 

Min. 

Max. 

“Vertical...  ... 

69  . 

. 78  to  71-9  ... 

72  to  7 19  . 

. 75  and  beyond. 

Transverso-vertical 

86  .. 

.101  „ 91-9  ... 

92  „ 97  8 .. 

. 98  „ • „ 

Frontal  ...  ...  ... 

62  . 

. 73  „ 65-9  ... 

66  „ 68  9 . 

. 69  „ „ 

Stéphanie  

79  .. 

. 92  „ 82-9  ... 

83  „ 86-9  . 

• 87  „ „ 

Basilar  ... 

•16  .. 

. 61  „ 48-9  ... 

•19  „ 50-9  . 

• 81  „ i, 

Of  tho  occipital  foramen 

77  . 

. 90  „ 81-9  ... 

82  „ 85  9 . 

. 86  „ 

Facial 

61  .. 

. 73  „ 659  ... 

66  „ 68  9 . 

. 69  „ „ 

Orbital  ... 

77  .. 

. 95  „ 82  9 ... 

83  „ 88  9 . 

. 89  „ 

Palatine..,  ...  ... 

63  . 

. 81  „ 70  9 ... 

71  ,,  76-9  . 

* / 7 ,,  ,, 

CHAPTER  III. 

PROJECTIONS — HORIZONTAL  ALVEOLO-CONDYLEAX  PLANE — AURICÜLAR 

R A DU — PROGXATHISM CRANIOMETRICAL  ANGLES  OF  JACQUART, 

DE  QUATREFAGES,  BROCA,  AVELCKER. 


Method  of  Projections. 

1 he  method  of  projections  is  daily  assuming  greater  importance. 
Under  the  name  of  projections,  in  geometry,  is  understood  the 
représentation  on  a plane  of  a ligure  situated  without  the  plane, 
by  means  of  the  trace  which  is  described  by  the  intersections  of 
ail  the  straight  lines  which  can  be  drawn  from  every  point  of  the 
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figure  iipon  tlie  plane  of  projection.  The  projection  is  orthogonal, 
or  geometrical,  when  ail  these  lines  are  parallel,  and  central  when 
they  converge  towards  one  and  tlie  same  point.  The  images  which 
are  delineated  on  tlie  retina  are  central  projections  ; it  is  tlie  same 
Avith  photograplis — in  botli,  the  objects  are  described  aecording  to 
tlie  laws  of  perspective.  Orthogonal  projections  are  the  only  ones 
ivhich  give  exact  measurements  applicable  to  craniometry.  Tliere 
are  two  ways  of  taking  them  : directly,  on  the  skull,  by  various 
modes  of  proceeding  ; and  indirectly,  on  drawings.  The  latter  is 
the  more  ancient,  and  apparently  the  more  simple.  It  was  in  this 
way  that  Camper  proceeded  for  his  facial  angle.  When  Blumen- 
bach  fixed  his  eye  at  a certain  distance  above  the  vertex,  aecording 
to  the  norma  verticalis,  the  view  which  he  obtained  of  the  vault 
of  the  skull  was  a projection  in  the  horizontal  plane,  but  it  was  a 
central  projection,  consequently  giving  rise  to  an  illusion. 

The  figure  of  the  skull  may  be  projected  on  a screen  in  three 
different  planes  : the  view  from  above  and  from  below,  in  the 
horizontal  plane  ; the  view  from  before  and  from  behind,  in  the 
transverse  vertical  ; and  the  profile  view,  in  the  antero-posterior 
vertical.  When  on  a drawing,  or  directly  on  the  skull,  we  measure 
the  projection  which  the  alveolar  arch  makes  with  relation  to  the 
supra-orbital  point,  the  two  points  are  supposed  to  be  in  the  same 
plane,  which  in  this  case  is  the  horizontal.  But,  aecording  as  the 
liead  is  more  or  less  leaning  forwards,  the  projection  increases  or 
diminishes.  Hence  the  fundamental  principle  of  the  method  of 
projections.  The  head  ought  always  to  be  placed  in  one  definite 
position,  agrecd  upon  by  ail  anthropologists  anxious  that  their 
results  may  be  arranged  and  compared  ; the  sliglitest  violation  of 
the  rule  occasions  the  most  serious  errors. 

It  is  therefore . absolutely  necessary  that  ail  should  be  agreed  as 
to  this  ne  varietur  position  relatively  to  tlie  three  planes  upon 
which  the  skull  may  be  placed. 

As  to  the  antero-posterior  médian  plane,  provided  that  the  skull 
does  not  incline  either  to  the  right  or  to  the  left,  the  orientation  is 
easy.  We  hâve  only  to  talce  care  that  the  two  sides  are  symmetrical, 
and  that  tlie  two  zygomatic  arches,  for  example,  are  mathematically 
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at  tlio  samo  lieight.  As  to  the  transverse  plane,  provided  the 
whole  front  of  the  face  looks  exactly  forwards,  it  is  equally  easy. 
Eut  witk  the  horizontal  plane,  in  order  that  neitlier  the  front  nor 
the  hack  of  the  skull  may  he  raised  or  depressed  at  the  caprice  of 
the  observer,  a rule  must  be  inade  use  of  at  the  measuring  points, 
a horizontal  plane,  or  at  least  a horizontal  line.  Such  indeed  hâve 
been  the  niatters  whicli  hâve  occupied  the  attention  of  antln’opo- 
logists  frora  Camper  to  the  présent  time.  The  task  was  undertaken 


Fig.  30.—  A,  Piano  of  the  axis  of  the  orbits  ; C C,  Alveolo-condvlean  plane  ; B B,  Auricnlo- 
bregmutic  line,  determining  the  plane  of  Busk,  which  is  perpcndicular  to  it  ; G L, 
G labello-lambdoidean  plane  of  llamy  : P D,  Plane  of  mastication  ; E E,  Piano  of 
Camper  ; K K,  Piano  of  BUer  ; G M.  Ordinary  Maximum  autoro-posterior  diameter; 
F AI,  Antero-posterior  diameter  of  Welcker. 


by  a congress  assembled  in  Germany,  but  with  little  success.  The 
tlieory  is  that  the  skull  rests,  if  it  can  be  made  to  do  so,  absolutely 
in  its  natural  attitude,  as  in  the  living  subject.  »Some  observera 
therefore  hâve  taken  up  a fixed  vertico-transverse  plane,  the  hori- 
zontal being  necessarily  perpendicidar  to  it.  Thus  Charles  Bell 
sought  to  represent  the  natural  axis  of  the  skull  by  a spinclle  which 
passed  through  the  occipital  foramen,  iras  applied  to  the  roof  of 
the  cavity  beneath  the  vertex,  and  kept  the  skull  in  equilibrium  by 


y 
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a point.  It  is  in  this  way  that  Mr.  Busk  takes  tlie  plane  passing 
across  the  bregma  and  tlie  aiiditory  openings.  Others  liave  iixed 
tlieir  attention  directly  on  the  horizontal  plane,  being  moved  by 
physiological,  artistic,  or  empirical  considérations,  or  simply  as  a 
matter  of  convenience.  In  short,  fifteen  different  planes  hâve  been 
suggested,  namely  : 


1.  Tlie  planes  of  Bell  and  Busk  above  alluded  to. 

2.  Tbe  plane  of  mastication,  determined  principal] y by  tbe  surface  of  the 
molars. 

3.  The  plane  of  Camper,  front  the  centre  of  the  auditory  opening  to  the 
inferior  nasal  spine. 

4.  The  palatine  plane  of  Barclay,  or  the  plane  of  the  arch  of  the  palate. 

5-  The  plane  of  Blumenbach,  or  plane  of  the  table  upon  which  the  skull, 

without  the  lower  jaw,  takes  its  equilibrium. 

6.  The  plane  of  Bâer,  determined  by  the  superior  border  of  the  zygomatic 
arch  (adopted  at  the  Gôttingen  Congress  in  1861). 

7.  The  plane  of  Meckel,  given  by  a line  drawn  from  the  centre  of  the 
auditory  canal  to  the  inferior  border  of  the  orbit. 

8.  The  plane  of  Daubenton,  passing  across  the  opisthion  and  the  inferior 
border  of  the  orbits. 

9.  The  glabello-lambdoidean  plane,  proposed  by  M.  Hamy. 

10.  The  glabello-occipital  plane,  in  which  the  antero-posterior  diameter  of 
the  skull  is  situated. 

11.  The  plane  of  Rolle,  determined  by  a line  drawn  from  the  centre  of 
the  auditory  opening  to  the  alveolar  point. 

12.  The  naso-iniac  plane,  from  the  root  of  the  nose  to  the  inion. 

13.  The  plane  of  Aeby,  passing  across  the  root  of  the  nose  and  the  basion. 

14.  The  naso-opisthiac  plane,  from  the  root  of  the  nose  to  the  opisthion. 

15.  The  alveolo-condylean  plane  of  M.  Broca. 


The  last  alone  starts  from  a physiological  conception.  The  hcad 
is  in  its  natnral  position  when  its  two  visual  axes  in  the  living 
subject,  or  its  two  orbital  axes  in  the  skeleton,  are  directed  towards 
tlie  horizon,  a direction  which  is  the  resuit  of  Man’s  perfectly 
upright  attitude.  l'or  this  reason  this  plane  deserves  our  favour- 
able  considération,  but  still  more  so  because  it  lias  the  thrce-fold 
advantage  (1)  Of  being  accessible,  so  that  witliout  any  spécial 
contrivance  a skull  can  rest  or  be  readily  suspendcd  on  the  plane  ; 
(2)  Of  being  in  the  middle  in  the  different  races,  and  sensibly 
parallel  to  the  plane  of  vision  ; (3)  Of  exhibiting  the  minimum 
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amount  of  oscillation  which  can  lie  obtained.  The  alveolo-comlylean 
plane  is  determined  by  three  points  : naraely,  tlie  inferior  surface  of 
the  two  condyles  of  the  occipital,  and  the  médian  point  of  tlie 
alveolar  arch,  and  does  not  beav  comparison  with  any  other  for 
convenience.  "With  respect  to  the  two  othei  ndtantages,  tln\ 
may  be  judgcd  of  by  the  following  comparatiAe  table.  1 ho  tirst 
column  indicates  the  degree  of  élévation  or  dépréssion  of  the 
plane  relatively  to  the  plane  of  vision,  the  second  the  maximum 
divergence  in  individuel  cases.  The  planes  are  arranged  in  the 
order  of  their  importance,  according  as  they  more  or  less  réalise 
thèse  two  indications  : 


Planes. 

Mcan. 

Déviation. 

Alveolo-coudylean  ... 

...  + 0-88 

...  1265 

Hamy...  ... 

...  + 0 97 

...  23-65 

Busk  ...  ... 

...  - 181 

...  1961 

Mastication  ... 

...  + 3 *8o 

...  20-21 

Camper  ... 

...  + 4-68 

...  19-68 

Barclay 

...  + 518 

...  2309 

Blumenbaoli  ... 

...  + 609 

...  2255 

Biicr  ... 

- 6-61 

...  1732 

Meckel  

...  - 7 *.»•; 

...  1719 

Glabello-occipital 

...  -12-96 

...  20  81 

Daubent on 

...  — 15-11 

...  16*69 

Rollo  ... 

...  +15-81 

...  18-52 

Naso-iniac 

...  -15-88 

...  24-84 

Naso-opisthiao 

...  -25  70 

...  1789 

Aeby  ... 

...  -31-26 

...  16-38 

M.  Broca  is  of  opinion  tliat,  next  t<  ^ alveolo-comlylean  plane, 
and  in  default  of  measuring  points,  as  in  skulls  without  tlie  face  or 
occipital  foramen,  the  best  are  those  of  Hamy  and  Busk. 

The  following  table  shows  the  maximum,  the  minimum,  and  the 
mcan  wliicli  the  alveolo-coudylean  plane  lias  presented  when  taken 
by  itself,  in  three  sériés  subjected  to  examination  :* 

Maximum.  Minimum.  Mean. 

12  Auverguians + 329  ...  — 3*44  ...  — 0‘90 

12  Mongols  + 8-63  ...  0 00  ...  + 3'65 

, 12  Negroes  + 3 44  ...  - 4 02  ...  - 0 10 

* “ Sur  le  Plau  Horizontal  de  la  Tête,”  by  M.  Paul  Broca,  in  “ Bull.  Soc. 
d’Anthrop.,”  2nd  sériés,  vol.  viii.,  1873. 
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Before  entrusting  a skull  to  a draughtsman  to  delineate  its 
contours  geometrically  witli  the  aid  of  spécial  instruments,  or  to 
set  off  its  projections  in  a direct  manner,  the  first  thing  is  to  place 
it  in  such  a way  tliat  ail  the  parts  are  symmetrical,  and  that  it 
rests  on  the  horizontal  plane  passing  across  the  inferior  surface  of 
the  occipital  condyles  and  the  inferior  border  of  the  alveolar  arch. 
The  drawings  of  Blumenhach  and  many  others  are  almost  valueless. 


Fig.  31. — Stereograpli  of  H.  Broca.  The  skull  is  placed  on  the  craniophore  in  the  position 
shown  in  the  drawintt.  Tho  saine  support,  if  turned,  serves  for  the  views  in  front 
and  behind.  A spécial  support  is  substituted  when  we  wish  to  bave  drawings 
according  to  tho  norma  verticalis  of  the  superior  or  inferior  surface  of  the  skull. 


owing  to  the  want  of  this  précaution.  Those  of  Prichard  are  frc- 
quently  in  contradiction  to  his  text,  for  the  saine  reason. 

Aniong  the  instruments  hy  the  lielp  of  whicli  drawings  by  pro- 
jection are  obtained,  some  are  only  capable  of  giving  the  principal 
points,  the  operator  complcting  the  figure  as  well  as  lie  can.  Such 
are  the  apparatus  of  Camper  and  Leacli.  Others  require  scarcely 
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any  sldll  on  the  part  of  the  operator,  as  the  diopter  of  Luoæ,  the 
dessinateur  horizontal,  the  diagraph  of  Gavart,  the  craniograph 
and  stereograph  of  Broca.  The  last  tliree  are  to  be  preferred. 
The  diagraph  reqnires  some  amount  of  précision.  In  nsing  the  other 
two  it  is  only  necessary  to  hâve  a light  lmnd.  The  craniograph 
is  very  exact,  but  it  only  gives  the  outlines  of  the  profile,  and  the 
situation  of  the  auditory  meatus.  The  stereograph  represented  by 
Fig.  31  gives,  on  the  contrary,  ail  the  visible  details,  as  well  as  sonie 
inaccessible  to  the  eye,  and  is  applied  to  each  of  the  five  surfaces 
of  the  skull  whieh  it  is  useful  to  reproduce.  On  the  outlines 
which  it  delineates  we  measure  the  straight  lines,  curves,  and  angles 
to  a millimètre,  more  readily  than  on  the  skull  itself  ; the  curves 
alono  rcquire  a speeial  instrument — the  roulette  millimétrique. 
It  is  however  recommended  to  take  the  projections,  as  much  as 
possible,  in  a direct  manner.  rl  lie  tirst  whicli  M.  Broca  was  con- 
cernetl  witli,  were  made  upon  the  part  situated  liehind  the  basion, 
or  posterior  cranium,  ami  upon  that  in  front  of  it.  At  that  timo 
he  only  made  use  of  Blumenbach’s  plane.  The  head  being  placed 
on  a aTnn.11  board  grailuated  from  before  backwards  and  frombehind 
forwards,  commencing  from  a pin  whieh  passes  through  the  occipital 
foramen,  and  is  arrested  at  its  anterior  border,  lie  placed  a square 
on  a level  witli  the  nucha  on  the  one  haml  and  the  alveolar  border 
on  the  other,  and  read  off  the  two  distances  indicated.  lie  tlien 
took  the  same  two  projections  on  the  profiles,  obtained  witli  the 
craniograph,  but  tivkiug  care  to  let  fall  a perpendicular  from  the 
supra-orbital  point  upon  the  alveo-condylean  plane  or  line  pre- 
viously  traced,  which  gives  the  projection  separately  from  the 
whole  of  the  face  in  front  of  this  point,  and  consequently  allows  of 
its  being  eut  off  from  the  projection  of  the  en  tire  head,  or  of  that 
portion  in  front  of  the  basion.  He  thus  had  three  projections:  one 
posterior  for  the  posterior  cranium,  a middle  one  for  the  anterior 
cranium,  and  an  anterior  one  for  the  face.* 

Each  portion  being  tlien  compared  to  the  total  projection  of 

* “ Sur  les  Projections  de  la  Tête,”  by  Paul  Broca,  in  “ Bull.  Soc. 
d’Anthrop.,”  vol.  iii.,  1862. 
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* 

the  liead  = 1000,  lie  obtained  tlie  following  proportions  (see 
Fig.  32)  : 

Europeans.  Negroes.  Différence  in  + or 
— in  Negroes. 

Projections  of  the  face  ...  ...  G4-8  ...  137'5 + 72'7 

„ „ anterior  cranium  409'9  ...  3G1"0  — 48"9 

„ „ posterior  „ 525'2  ...  501'3  — 23-8 


M.  Broca  concludes  from  tliis  : (1)  Tliat  the  face  of  the  negro 
occupies  the  greater  portion  of  the  total  length  of  the  liead — winch 
no  one  disputes;  (2)  That  liis  anterior  cranium  is  less  developed 
than  liis  posterior,  rclatively  to  that  of  the  wliite  ; (3)  rl liât  liis 
occipital  foramen  is  situated  more  backwards  in  relation  to  the  total 
projection  of  the  liead,  hut  more  forwards  in  relation  to  the  cranium 
only.  The  negro,  in  other  words,  lias,  cceteris  paribus,  the  cérébral 
cranium  less  developed  than  the  wliite,  but  its  posterior  portion  is 
more  developed  than  the  anterior.  It  cornes,  therefore,  within  the 
occipital  races  of  Gratiolet,  and  the  Furopean  in  his  frontal  races. 
M.  Broca  has  established,  besides,  a basilar  index  (p.  263)  wliich  is 
the  relation  of  the  projection  of  the  part  anterior  to  the  basion  to 
the  projection  of.  the  entire  skull. 

The  auricular  radii  are  only  projections  in  the  antero-posterior 
vertical  plane  of  the  skull  \ their  imaginary  centre  is  situated  in 
the  middle  of  the  line  passing  from  one  auditory  meatus  to  the 
other.  M.  Broca  sets  them  off  uponhis  drawings,  made  either  with 


the  craniograph  or  the  stereograph  (see  Fig.  32). 

In  the  following  table  each  radius  bears  the  name 

of  the  cranio 

metrical  point  at  wliich  it  meets  on  the  médian  line. r 

355  Parisians. 

Negroes. 

Alveolar  radius  

990  ... 

113-7 

Nasal  „ 

S93  ... 

95-7 

Supra-orbital  „ 

983  ... 

103  0 

Bregmatic  „ 

111-6  ... 

109-8 

Lambdoidal  ,, 

104-6  ... 

101-2 

Imac  j>  •••  ••• 

76-9  ... 

75-0 

Opisthiac 

42-3  ... 

42-6 

* See  an  article,  “ Sur  les  Crânes  Basques,” 

n “ Bull.  Soc.  d’Anthrop.,’ 

lst  séries,  vol.  iv.  p.  Gl,  18G3. 
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These  radii  inay  also  Le  taken  in  a direct  inanner  with  the  instru- 
ment of  Mr.  Bamard  Davis,  a sort  of  frame  which.  tnrns  round  the 
slcull,  having  for  its  centre  two  steel  pins,  which  are  inserted  in  the 
auditory  meati.  The  authors  of  “ Crania  Britannica  ” made  use  of 
it  more  particidarly  to  take  the  three  maximum  radii — the  frontal, 
the  pariétal,  and  the  occipital,  whatever  the  point  in  each  houe  on 


Pio.  32.— Profile  takeu  wlth  M.  Broea’s  craniograph.  O,  Auricular  point,  or  centre  of  the 
auditory  meatus  ; O A.  Auriculo-alveolar  radius  ; OH,  Auriculo-supra-orbital  radius  ; 
o c,  Aurieulo-bregmutie  radius  ; O 1),  Auriculo-lambu.  >idean  radius  ; O K.  Auriculo- 
iniac  radius;  o F,  Auriculo-optsthiac  radius;  AS,  Alveol.v-condylean  line,  or  piano, 
giving  the  total  projection  of  the  skull  ; B a,  Perpondicular  falllng  froni  the  supra- 
orbital  point,  and  detachiug  the  facial  portion  (A  g);  V r,  Perpcndicular  ]Muaing 
through  tho  basion  (I)  and  separating  the  craniai  projection  proper  (<  n)  into  two 
parts,  one(rj)  projection  of  the  nnterior  cranium,  the  other  (*  r)  the  projection  of 
tho  posterior  ; B A,  Ophryo-alveoUtr  length  of  the  face  ; B q,  Hcight  ef  the  face. 


which  that  maximum  might  Le.  By  slightlv  modifying  it  we  are 
able  to  take  the  three  additional  radii  of  Mr.  Busk  : narnely,  the  nasal, 
at  the  nasal  point  ; the  alveolar  or  maxillary  ; and  the  hregmatic 
or  vertical  ; and  consequently  ail  those  of  M.  Broca,  as  well  as  the 
three -of  M.  Ecker,  meeting  at  the  glabella,  at  the  vertex,  and  at  the 
maximum  occipital  point.  M.  Ecker  has  an  instrument  of  his  own 
for  taking  projections,  which  possesses  ail  the  advantages  of  that  of 
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Mr.  Davis,  and  allows  the  skull  to  be  more  accurately  fixed  in  posi- 
tion according  to  tlie  plane  Avhich  may  be  preferred.  In  Germany 
a preference  is  given  to  Biier’s  or  Meckel’s  plane.  M.  Ecker  thus 
measures  tlie  projection  of  the  anterior  cranium  Avith  relation  to  tlie 
auricnlar  axis,  and  not,  as  Ave  do,  with  relation  to  the  basion.  The 
following  are  sonie  of  tlie  resnlts  obtained  by  Mr.  Davis  Avith  regard 
to  his  three  maximum  auricular  radii — the  frontal,  tbe  pariétal,  and 
the  occipital.  We  must  not  confound  tliem  Avith  tbose  of  M.  Broca, 
which  go  to  particular  points.  Ail  tlie  subjects  are  males  : 


Frontal 

Pariétal 

Occipital 

radius. 

radius. 

radius.' 

21  Englisk 

* 119 

...  124 

...  106 

9 Fins 

119 

...  122 

...  101 

17  Chinese 

116  . 

...  124 

...  106 

7 Esquimaux  of  Greenland  ... 

127 

...  128 

...  107 

50  Negroes 

118 

...  123 

...  107 

18  Australians  ... 

108 

...  116 

...  101 

9 New  Hebrideans 

116 

...  119 

...  104 

64  Kanakas  (Sandwich  Isles) . . 

124 

...  127 

...  104 

Tbe  applications  of  tbe  method  of  projections  are  infinité,  suck  as  : 
(a)  Tbe  heiglit  of  tbe  auditory  meatus  above  tlie  alveolo-condylean 
plane,  or,  deducting  the  heiglit  of  the  condyles,  tbe  heiglit  above  the 
basion  ; (b)  The  projection  of  the  superior  border  of  the  orbit  with 
relation  to  its  inferior  border — in  front  in  many  of  the  Melanesians, 
behind  as  a general  rnle  ; (c)  The  vertical  or  more  or  less  oblique 
direction  of  the  foreliead  ; (cl)  The  total  heiglit  of  the  head  as  ob- 
served  on  the  living  subject,  or  only  that  portion  above  the  mouth  ; 
(e)  The  heiglit  of  the  cheek-bones  and  their  projection,  whether  for- 
ivards  or  ontivards  ; (/)  The  different  kinds  of  prognathism  ; (g)  The 
height  of  the  inion,  &c.,  not  including  the  ordinary  horizontal  pro- 
jections of  the  head,  the  face  and  the  anterior  and  posterioi  cranium. 

Under  ail  circumstances  the  process  is  the  same,  namely,  that 
of  the  double  square;  the  methods  alone  vary,  and  are  done 
impromptu.  Tavo  squares,  graduated  in  centimètres  and  milli- 
mètres, are  essential  : the  larger  consists  of  tivo  pièces,  one  of 
Avliich  is  graduated  ; the  otlier,  being  lieavy,  rests  in  equüibrium  on 
the  table  : the  smaller  is  the  common  one. 
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Suppose  we  Avant  to  take  the  height  of  a point  witli  relation  to 
the  alveolo-condylean  plane.  The  skull  heing  placeil  on  this  plane 
in  its  naturel  position,  the  larger  square  isput  upright  on  the  plane 
close  to  the  point  required.  On  its  vertical  portion,  graduated  so 
that  zéro  corresponds  to  the  alveolo-condylean  plane,  \ve  slide  at  a 
right  angle  the  second  square,  until  the  doping  side  of  its  point 
touches  the  point  in  question.  We  hâve  then  only  to  read  oh'  the 
height  required.  But  without  moving,  the  sanie  operation  gives 


Pio.  38.— Topinard's  Craniopliorc.  A,  Pedestal;  H,  Sliolf;  C.  Sliding  pièce  and  «tee 
blade  ; D,  SmaU  square.  The  other  is  the  large  square.  The  apporatu»  is  in  jmritlon  . 
for  mcamiring  the  height  of  the  su pra-orbit.il  point,  and  its  horizontal  projection 
behind  tho  alveolar  point. 


the  horizontal  projection  of  the  saine  point  with  relation  to  any 
other  spot  that  we  desire  at  the  periphery  of  the  skull  The 
vertical  portion  heing  placed  upright,  for  example,  in  contact  witli 
tho  alveolar  border,  the  distance  indicated  on  the  smaller  square 
from  tho  supra-orbital  point  to  this  vertical  portion,  Avili  be  the 
horizontal  projection  of  that  point  AAÙth  relation  to  the  alveolar 
point.' 

Such  is  the  object  of  the  eraniopkore,  of  our  OAvn  invention,  and 
Avhich  is  noAV  in  connnon  use.  It  consista  of  two  pièces — a pedestal 

T 
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and  a shelf — the  two,  when  adjusted,  being  exactly  10  centimètres 
in  lieight  ; tlie  slielf  sliding  in  a groove,  so  as  to  allow  of  its  being 
lengtbened  and  adapted  for  different-sized  skulls,  and  at  its 
extremity  there  is  a steel  blade,  which  is  inserted  between  the 
incisor  teetli  at  the  alveolar  point.  ïlie  large  square  bas  its  zéro 
placed  at  the  beigbt.of  10  centimètres,  or  rather  it  is  graduated 
from  tlie  base  for  otber  pnrposes,  but  we  reckon  the  zéro  at  this 
lieight  instead  of  ten.  In  this  way,  as  seen  in  Fig.  33,  the  skull  is 
isolated  and  placed  in  position,  and  the  square  may  be  readily 
applied  at  any  part. 

We  made  use  of  this  instrument  first  for  the  vertical*  projection 
of  the  entire  head,  or  its  maximum  lieight,  included  between  two 
horizontal  and  parallel  planes,  tangent,  the  one  to  the  inferior 
border  of  the  lower  jaw  with  its  teeth,  and  in  place,  the  other  to 
the  top  of  the  head.  This  projection  is  that  which  gives  the  im- 
pression to  the  traveller  when,  on  looking  a person  in  the  face,  he 
pronounces  his  head  long  or  short.  (The  first  column  of  the  follow- 
ing  table  gives  sonie  examples  of  it.)  But  this  impression  is 
niodified  by  the  variable  width  of  the  face,  of  which  he  must  take 
account.  The  advantage  of  it  is  the  obtaining  by  projection  the 
relation  of  the  maximum  lieight  of  the  face  to  its  maximum  or 
bizygomatic  breadth.  We  propose  to  call  it  V indice  générale  de  la 
tête  osseuse  : the  second  column  expresses  it. 


7 Esquimaux 

9 Chinese 
5 Arabs  . . . 

5 Kaffirs  ... 

40  Malays  . . . 

10  Negroes  (various) 
13  Bretons  (Low) 

8 Australians 

6 Alsatians 
10  Hottentots 

3 Tasmanians 
3 Lapps  ... 


Total  projection  of  tlie  liead. 

198-8 
196-2 
196-2 
195-8 
194-2 
190-7 
1900 
1S7-5 
1860 
182-3 
182-0 
177-0 


Its  width  = 100. 

148-7 

148- 1 
153-6 
144-1 
142-9 

149- 5 
146-7 
1480 
134-6 
144-8 
138'8 
124-6 


* “ Présentation  of  a new  crauiophore,  au  instrument  for  taking  ail  the 
cranial  projections,”  by  Paul  Topinard,  in  “ Bull.  Soc.  d’Anthrop.,”  2ncl 
sériés,  vol.  vii.  p.  862,  1872. 
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This  shows — (1)  That  Esquimaux,  and  the  yellow  races  generally, 
hâve  unquestionably  the  longest  head  ; Lapps,  Tasmanians,  and 
Hottentots  the  sliortest.  (2)  That  tliis  length  is  greatest  relativcly 
to  its  bizygomatic  brcadth  in  Arabs,  and  least  again  in  Lapps. 
Ail  the  variations  in  the  second  column  are  readily  understood. 
The  Esquimaux  hâve  descended  in  the  scale  because  their  face 
grows  wide,  as  in  ail  the  yellow  races,  disproport ionately  to  the 
élongation  of  the  head.  The  Arabs  hâve  ascended  in  the  scale  for 
the  opposite  reason,  narrowness  of  the  face  hein  g characteristic  of 
the  white  races.  In  our  opinion  tliis  absolute  height  of  the  head, 
the  jaw  includcd,  wliether  relatively  to  its  breadth  or  not,  is  a 
craniometrical  character  of  the  highest  importance,  and  the  nioiv 


Fio.  34. — Exaniplo  of  tlie  straigUt  fore  head,  with  high  and  projecting  protubérance*. 

useful  in  that  it  is  one  of  the  indications  wliich  travellers  arc  most 
iuclined  to  note.  It  is  not  however  included  in  the  scale  in  the 
sériés  of  races,  and  is  only  characteristic  by  itself.  Thus  travellers, 
when  contrasting  the  Kaffir  with  the  Hottentot  race,  speak  of  the 
former  as  having  a long  and  the  latter  a short  head.  So  Australians 
are  distinguished  frorn  Tasmanians,  the  former  being  classed  among 
long  heads,  the  latter  among  short  heads. 

Another  purpose  for  which  the  craniophore  is  used,  is  to  déter- 
mine the  degree  of  inclination  of  the  forehead,  or  rather  the 
situation  of  the  frontal  protubérances  which  fomi  its  culminating 
point.  AVlien  we  put  aside  the  breadth  of  the  forehead  measured 
by  the  two  transverse  diameters,  the  minimum  and  the  Stéphanie, 
and  seelc  to  take  accoimt  of  its  vertical  development  on  the  médian 
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line,  we  are  sometimes  struck  Avith  tlie  différence  Avhich  it  présents 
in  different  races,  Avhich  seem  à priori  at  variance  Avith  prevailing 
notions.  Wliat  is  termed  a fine  forehead — that  is  to  say,  straight 
or  projecting — seems  to  lie  met  Avith  frequently  among  the  negro 
races  of  Africa.  M.  Broca’s  séries  of  TTubians,  so  negroid  Avhen  avc 
look  at  tlie  skull,  is  specially  remarkable  for  tlie  projection  of  tlie 
frontal  protubérances.  In  tins  région  tliere  are  many  craniometrical 
éléments  to  be  taken  into  considération;  but  tbe  principal  one, 
after  tbe  breadtb,  is  tbe  position  of  tbe  tubers  in  relation  to  the 
glabella,  Avhich  is  its  most  sloping  and  its  most  anterior  point. 
Above  it,  tbe  plane  becomes  vertical  or  oblicpie  as  far  as  the  tubers, 
or  bends  round  to  reach  the  bregma,  forming  a more  or  less  obtuse 
angle.  Wlien  it  approaehes  a right  angle,  Ave  hâve  the  straight 
forehead  ; and  Avhen  the  angle  is  Arery  obtuse,  Ave  bave  the  receding 
forehead.  It  is  this  lieight  of  the  tubers  above  the  glabella,  and 
their  position  more  or  less  behind  it,  Avhich  Ave  hâve  taken  Avith 
the  double  square.  Its  results  are  given  in  the  folloAving  table. 
The  fiist  column  indicates  the  height  of  the  tubers  ; the  second, 
their  horizontal  distance  behind  the  glabella  ; the  tliird,  the  relation 


of  these  tAvo  factors,  the  height  being  =100;  the  fourtli,  the  same 
converted  by  trigonometrical  calculation  into  an  angle,  the  point 
of  Avhich  is  at  the  glabella,  and  Avhich  expresses  the  degree  of 
obliquity  of  the  forehead  as  far  as  the  tubers  relatively  to  the 


horizontal  : 

Vertical 

projection. 

Mill. 

42  Auvergnians  56’4 

20  Nubians  29  3 

42  Negroes  of  Africa  ...  30'7 
28  Mongols  and  Chinese  30'6 


Horizontal 

projection. 

Relation. 

Mill. 

Angle. 

14-2  ... 

. 252  .. 

. 75-07° 

7’7 

. 263  .. 

. 75-27 

8-5  .. 

27-9  .. 

. 74-41 

13-8  .. 

. 428  .. 

. 6683 

Wlience  it  folloAvs  that  the  Auvergnians  bave  the  liighest  and  most 
posterior  frontal  tubers,  and  the  Nubians  the  lowest  and  most 
anterior.  This  circumstance  accounts  for  the  conformation  of  the 
forehead  of  the  latter,  Avhich  Ave  should  scarcely  liave  expected. 
Trom  the  combination  of  these  tAvo  éléments,  as  regards  the  relation 
of  the  horizontal  to  the  vertical  projection,  the  resuit  is  that  tlie 
frontal  tubers  are  in  a measure  more  conformable  to  the  cérébral 
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organ  which  they  protect  in  tlie  Eiuropean  than  in  the  negro,  and 
especially  tlie  Asiatic.  The  Asiatic,  it  is  true,  gains  in  breadth 
wliat  ho  loses  in  projection  and  in  height,  and  is  in  conséquence 
above  the  negro.  Craniometry  thus  confirais  the  prevailing 
opinion  that  a well-developed  forehead  specially  belongs  to  tlie 
white  races  and  is  a mark  of  beauty. 

Moreover,  the  angular  measurement  exhibits  tliis  conformation 
still  more  strongly,  showing  tlie  déficient  forehead  of  the  Mongols 
and  Chinese.  The  contrast  would  be  still  more  striking  if  tlie 
Auvergnians,  onr  terni  of  coniparison,  did  not  possess  an  enoraious 
glabella,  owing  to  which  the  inferior  extreinity  of  the  frontal  line 
is  brought  fonvard,  and  the  angular  aperture  is  diminished  to  their 


Fin.  35.— Example  of  the  recuding  forehciul,  wlth  the  bc^-cx  low  and  almost  obHtcrated. 

préjudice  ; while  in  the  yellow  races,  the  glabella  being  alinost 
obliterated,  it  is  inereased  to  their  advantage. 

The  measurement  of  prognathism  is  anotlier  purpose  to  which 
the  craniophore  is  applied. 


Prognathism  lias  always  since  the  time  of  Pricliard  been  under- 
stood  to  mean  the  élongation  and  prominence,  or  obliquity, 
of  the  jaws,  common  in  the  black  races  of  Africa  and  Oceania, 
accidentai  in  sonie  Europeans.  It  is  in  profile  that  we  at  once 
recognise  it,  whether  in  the  living  subject  or  on  the  skull.  An 
imaginary  perpenclicular  is  let  fall  from  the  rocrt  or  anterior  spine 
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of  tlie  nose,  and  according  as  tlie  portion  in  front  is  more  or  less 
considérable,  so  Ave  say  tlie  subject  is,  or  is  not,  prognathous. 
Xotliing  is  more  simple,  and  yet  Ave  meet  witli  tlie  terni  among 
antliors  in  varions  acceptations.  Some  speak  of  tlie  prognatliism 
of  tlie  face,  otliers  of  that  of  tlie  jaivs  ; otbers  go  so  far  as  to 
cxclude  ail  that  portion  of  tlie  face  beloAv  tlie  nares,  taking  in  only 
that  part  of  the  maxilla  between  tlie  root  of  tlie  nose  and  the 
inferior  nasal  spine.  Tavo  expressions  intended  to  be  in  opposition 
to  that  of  prognatliism  hâve  tended  to  complicate  the  question. 
Oblique  teetli,  they  say,  are  prognathous  ; teeth  in  an  upright 
position,  orthognathous.  So  far  so  good  ; but  the  Avord  lias  been 
transferred  to  the  face,  in  which  the  profile  line  is  never  straight. 
The  word  “ opisthognathous,”  which  lias  been  applied  to  those  cases 
in  Avliich  the  line  is  inelined  backwards,  is  still  more  objectionable. 
The  various  methods  or  processes  which  haAre  been  employed  for 
measuring  prognathism  Avili  enable  us  to  forrn  an  idea  of  the  dif- 
férence of  opinion  Avliich  has  prevailed  on  the  subject.  We  shall 
only  mention  the  principal  ones. 

1.  The  facial  angle  of  Camper.  It  measures,  indeed,  the  degree  of  élon- 
gation of  the  face,  but  not  very  accurately.  The  angles  of  Cloquet,  Geoffroy 
Saint -Hilaire,  and  Cuvier  are  préférable  in  this  respect.  The  angle  of 
Jacquart  does  not  express  it  at  ail. 

2.  The  naso-basal  angle  of  Welcker  (see  page  255). 

3.  The  same  angle  modified  by  M.  Yogt,  by  its  anterior  side  being  pro- 
longed  as  far  as  the  alveolar  point. 

4.  The  palatine  and  vomcrian  angles  of  Yogt. 

5.  The  relation  of  two  lines  proceeding  from  the  basion,  the  one  to  the 
nasal  the  other  to  the  sub-nasal  point.  This  is  M.  Yirchow’s  latest  method 
(see  page  255). 

6.  The  relation  of  two  lines  extending-  from  the  maximum  occipital 
point,  one  to  the  glabella  the  other  to  the  alveolar  point.  This  is  the  old 
German  method. 

7.  The  relation  of  the  facial  radii  of  Mr.  Bush,  proceeding  from  the 
auditory  meatus,  or  even  of  the  auricular  radii  of  H.  Broca. 

8.  The  method  employed  by  M.  Broca  for  taking  the  projection  of  the 
face,  and  which  is  also  applied  to  cach  of  its  parts  (see  page  271). 

9.  The  method  of  Lucæ.  In  his  drawing  he  lets  fall  a perpendicular 
from  the  naso-frontal  suture  on  the  horizontal  line,  sliglitly  modified,  of  the 
Germans  (passing  straight  througli  the  imagiuary  axis  of  tho  zygomatic 
arch),  and  on  this  perpendicular,  ordinates  proceeding  from  tho  sub-uasal 
point,  alveolar  point,  &c.  The  last  two  alone  go  directly  to  the  mark;  they 


Chap.  iii.] 


KINDS  OF  PROGNATHISM. 


279 


rcsfc  on  thc  samo  principle— the  necessity,  in  order  to  get  at  prognathism,  of 
placing  tlie  liead  in  its  natural  position,  as  it  is  in  the  living  subject  ; they 
only  differ  as  regards  the  horizontal  plane.  The  table,  page  267,  will  show 
wliich  is  to  be  preferred. 

10.  The  last  is  our  own  method.  It  differs  from  that  of  M.  Broca  only 
from  the  fact  that  it  is  applied  directly  to  the  skull,  and  takes  acconnt  of 
tho  variations  of  the  height  of  the  face.  It  was  by  M.  Broca’s  advice  that 
we  made  use  of  it  as  regards  this  latter.  The  saine  horizontal  projection 
will  be  weak  in  a high  skull,  and  very  considerablo  in  a low  one. 


The  following  are  tlie  varions  kinds  of  prognathism  wliich  may 


ho  admitted  : 


Superior  fucial  ... 


Inferior  facial  ... 


t In  its  entirety. 

) Superior  maxillarv. 
j Alveolo-sub-nasal. 

' Superior  dental, 
i Inferior  dental. 

" \ „ maxill&ry. 


The  teeth,  being  independent  organe,  should  be  excluded.  Whether 
upvight  or  oblique  in  both  jaws,  or  only  in  the  npper,  wliich  is  the 
rttle,  thoir  arrangement  is  generally  conformable  to  that  of  their 
sockets.  Their  spécial  prognathism,  if  it  really  exista,  lias  yet  to 
form  a snhject  for  investigation.  Of  tlie  prognathism  of  the  boily 
of  thc  lower  jaw  we  hâve  alrcady  spokcn.  It  remains  for  us  to 
refer  to  the  tlireo  other  kinds. 

Each  corresponds  to  the  inclination,  on  tlie  alveolo-condylean 
plane,  of  a line  oxtending  from  the  alveolar  point  to  one  of  the 
spécial  points  of  the  face,  the  sub-nasul,  the  nasal,  or  the  sub-orbital. 
These  Unes  represent  the  diagonal  of  a quadrilatéral  figure,  the 
equal  sides  of  wliich  are  the  height  or  vertical  projection  of  the 
région,  and  its  antero-posterior  lengtli  or  horizontal  projection. 
The  relation  of  tho  latter  to  the  former  expresses  this  diagonal, 
or  the  projection  of  the.  région.  It  is  thus  that,  in  1872,  we  spoke 
of  the  index  of  sucli  or  such  prognathism  ; but,  acting  upon 
M.  Broca’s  advice,  we  bave  since  thought  that  it  ought  to  be 
converted  by  tlie  trigonometrical  method  into  an  angle  at  the 
alveolar  point,  winch  lias  the  advantage  of  exliibiting  in  a direct 
nianner  the  angle  of  inclination  of  the  profile  lines  on  the  hori- 
zontal plane.  Let  ns  take  an  example  of  sub-nasal  prognathism. 
The  skull  is  that  of  a Xamaquan  in  the  Muséum,  and  is  the  most 
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prognathous  known.  The  height  of  tlie  nasal  spine  or  sub-nasal 
point  ahove  tlie  horizontal  plane  is  20  millimètres  ; the  horizonta 
projection  from  the  sanie  point  to  the  perpendicular  line  in  contact 
witli  the  alveolar  border  is  IG  millimètres.  The  relation  then  of 
the  latter  to  the  former,  or  index,  is  80,  and  the  angle  at  the  alveolar 
point  according  to  the  calculation,  51-35°. 

Prognathism. 

Facial.  ilaxillary. 


Extreme  individual  variations 

89-5°  to  63-9° 

...  87-1°  to  62-5° 

( White  races... 

83-0  „ 77-0 

...  81-5  „ 75-2 

Average  variations  < Yellow  „ 

79-8  „ 74-3 

...  77  0 „ 74-3 

( Black  „ ... 

79  7 74-3 

...  77-2  „ 69-0 

14  Guanches  ...  ...  ... 

80-48° 

79-80° 

350  Parisians 

79-00 

7S13 

76  Auvergnians 

78-21 

77-00 

9 Esquimaux  ... 

76-71 

75-31 

58  Negroes  of  West  Africa 

76-15 

73  32 

58  New  Caledonians 

75-48 

72-15 

7 Bosjesmans  and  Namaquans 

74-11 

69-00 

lie  first  table  bas  reference  to  prognathism 

of  the  face  (up 

in  its  entirety,  and  to  prognathism  of  the  maxilla,  also  in  its 
entirety.  The  extreme  variations  observed  in  about  1500  skulls, 
the  limit  of  the  averages  in  about  60  of  ail  races,  and  some 
examples  of  these  averages,  bave  been  recorded.  We  refer  the 
reader  to  our  treatise  for  a separate  description  of  prognathism  of  the 
nasal  région,  of  winch  M.  Virchow  lias  made  measurements,  though 
it  possesses  but  little  interest.* 

The  results  liave  not  answered  our  expectations  respecting  these 
two  kinds  of  prognathism.  Antliropologists  liave  been  wrong,  up 
to  the  présent  tinie,  in  giving  so  much  importance  to  the  projection 
of  the  whole  maxilla,  or  of  the  wliolc  face.  Craniometry  proves 
that  the  imaginative  metliod  was  an  erroneous  one.  The  variations 
are  frequently  determined  by  anatomical  considérations  foreign  to 
the  cliaracter  souglit  for.  There  is  no  fixedness  of  resuit  in  one  and 
the  same  sériés,  and  most  flagrant  contradictions  are  met  with  be- 
tween  averages  in  contiguous  races.  J liere  is,  howcver,  a certain 

* “Des  Diverses  Espèces  do  Prognathisme,”  by  Paul  i opinard,  in  Revue 
d’Anthrop.,”  vols.  i.  and  ii.,  1872  and  1873. 
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confomrity  with  usually-received  notions  in  the  general  distribution 
of  tlieir  angles,  winch  anses  froin  tlie  part  winch  the  particular 
prognathism  of  the  sub-nasal  région  bears  in  the  general  prognathism 
of  the  face  or  of  tlie  niaxilla.  Prognathism  of  the  face  is  to  be 
altogether  discarded  as  an  important  character.  That  of  the 
niaxilla,  as  a whole,  occasioually  gives  us  sonie  information. 

Truc  Proynatli tria. 

We  must  consider  alveolo-sub-nasid  prognathism  in  an  entirely 
différent  way,  affecting  as  it  does  both  the  portion  of  the  niaxilla 
subjacent  to  the  nasal  spine  which  corresponds  to  the  palatine  aivli, 
and  that  next  to  it  in  which  the  alveoli  an-  situated.  It  is  to  it 
that  tlie  terni  prognathism  should  be  strietly  contined.  It  is  to  tins 
sub-nasal  région  that  we  must  h >k  wlien  endeavouring  to  tind  ont 
the  source  whence  a skull  lias  been  derived.  It  furnishes  of 
itself  the  difterential  character  of  the  various  races  of  maukind. 
Subjoined  are  examples  of  this. 


TRUE  OR  SUB-NASAL  PROC.XATII ISM. 


1 ndividual  variations,  maximum  and  minimum 
t White  races  . 

Average  variations  > Yellow  ., 

' Black  „ 

14  (î  uanches 

15  Cor8icaus 


S!*  to  51  ‘3 
82  „ 7B-5 
76  ,,  68"5 


69 


i> 


50  5 


81  «4e 
81  28 


22  Gants 

14  Caverne  de  l’Homme  Mort 
350  Parisians 
10  Toulousians  ... 

76  Auvergniaus 
42  Merovingians 
7 Fins  and  Estlionians 

6 Ta8manians  ... 

10  Tahitians 

14  Chinese 

10  Esquimaux  ... 

45  Malays 

56  Xew  Caledouiaus  ... 

11  Australiens  ... 

52  Negroes  of  West  Africa 

7 Namaquaus  aud  Bosjesmans 


80  87 
79-77 
78-13 
78-50 
7718 
76-54 
75"53 
76-28 
75-00 
7200 
71-46 
69-49 
69"87 
68-24 
66-91 
59-58 
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We  gatlier  from  this — (a)  ïhat  the  angle  of  prognathism  never 
reaches  a right  angle  ; the  sub-nasal  line  is  always  more  or  less 
inclinée!  on  the  natural  plane  of  the  hase  of  the  skull,  consequently 
neither  orthognathism  nor  opisthognatliisra  lias  any  existence. 
(b)  Ail  races,  ail  individuals  are  prognathous,  the  différence  be- 
tween  them  heing  only  in  degree.  (c)  The  races  of  Europe  are 
sliglitly  so,  the  yellow  races  and  Polynesians  much  more  so,  the 
negro  races  more  still.  (d)  The  least  prognathous  of  Europe  are 
the  inhabitants  of  the  Polished  Stone  period — the  Gauls,  Corsicans, 
and  Guanches  ; the  most  prognathous,  the  Einno-Esthonians. 
(e)  At  the  Meroviugian  period  prognathism  increased  among  the 
higher  classes,  and  diminished  subsequently.  (/)  Among  the  yellow 
races,  prognathism  appears  to  he  less  in  the  Mongols  of  the  W est  ; it 
increases  in  the  Chinese  and  Esquimaux,  and  atteins  its  maximum 
in  Malays.  (g)  The  Polynesians  of  purest  blood,  and  (we  hardly 
venture  to  say)  the  Tasmanians  which  we  hâve  measured  corne 
nearer  to  the  wliite  races  in  tliis  respect  than  the  yellow  races  of  the 
East,  or  the  negro  races  of  Africa,  (h)  The  negroes  of  the  east 
coast  of  Africa  are  less  prognathous  than  tliose  of  the  west  ; the 
negroes  of  Oceania  less  than  the  negroes  of  Africa  : the  purest 
Hottentots  reach  the  highest  maximum  of  the  ivhole  liuman  race. 

Setting  aside  the  Einno-Esthonians  and  some  Mongols  of  the 
East,  the  différence  between  the  wliite  and  yellow  races  is  very 
great  ; there  is  an  insensible  transition,  on  the  contrary,  from  the 
latter  to  negroes.  Taking  the  word  in  its  ordinary  sense,  we  may 
say  that  the  wliite  races  are  never  prognathous,  and  that  the  yellow 
and  black  races  are  so  in  varions  degrees.  In  ail  the  races,  how- 
ever,  there  are  exceptions.  There  are  negroes  as  little  prognathous 
as  whites,  as  shown  in  a Bambarra  skull,  and  wliites  excessively 
prognathous,  as  seen  in  tlic  skull  of  Lemaire  the  assassin  ; but  in 
our  opinion  thèse  are  cases  of  atavism  or  of  hybridity,  and  some- 
times  cases  of  disease.  In  fine,  alveolo-sub-nasal  prognathism  is 
011e  of  the  best  craniological  cliaracteristics.  Bcfore  concluding  our 
remarks  on  projections,  we  would  say  a word  respecting  tlic  re- 
searches  of  M.  Assézat  on  the  general  proportions  of  the  face.  He  lias 
studied — (a)  The  relation  of  its  height,  or  rather  of  a perpendicular 
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let  fall  from  the  nasal  spine,  or  root  of  the  nose,  on  tlie  alveolo- 
condylean  plane — its  maximum  or  bizygomatic  breadtli.  (b)  The 
area  of  the  médian  and  anterior  triangle  ineluded  between  the  nasal 
point,  the  alveolar  point,  and  the  point  wliere  the  basion  is  projected 
on  the  alveolo-condvlean  plane.  The  facial  height  which  we 
adopt  varies,  in  the  first  place,  as  to  its  absolute  measurenients, 
from  77  millimètres  in  Esquimaux  to  01  in  Tasmaniaus,  which 
justifies  the  impression  which  the  skull  of  each  of  these'gives.  The 
same  height,  compared  to  its  maximum  breadtli  satisfaetorily  sliows 
that  basques  liave  the  longest  face,  and  Lapps  the  shortest.  but 
in  eirery  question  of  this  kind  tliere  are  two  factors,  and  it  is  well 
to  observe  that  in  basques  the  diminution  of  the  tnmsverse 
diameter  plays  tho  principal  part.  (Sec  p.  253.)  The  study  of 
the  area  of  the  triangle  is  equallj  instructive  : there  is  no  need  of 
explanation,  the  figures  speak  for  themselves.  In  Esquimaux  the 
surface  is  28  per  cent,  larger  than  in  Lapps,  which  is  an  udditioiial 
characteristic  to  thuse  which  already  sejuimte  thèse  two  races 
fonnerly  ineluded  under  one  and  the  same  mime.  In  Auvergnie.ns 
it  is  15  per  cent,  larger  than  in  Mérovingiens,  and  1 1 per  cent, 
more  than  in  basques;  which  tends  to  distinguish  our  ancient 
Celtic  race  from  the  other  indigenous  races  of  France. 


Cranionutn'cul  A ngles. 

Craniometrical  angles  are  obtained  in  the  same  way  as  pro- 
jections, in  two  ways  ; either  directly  with  the  assistance  of  par- 
ticidar  instruments,  or  on  geometrical  drawings  by  means  of  the 
protractor.  There  is  a third,  which  is  indirect — the  trigonometrical 
inethod,  of  which  M.  broca  lias  given  formulas  for  certain  cases  : as 
the  biorbital  angle,  the  pariétal  angle  of  M.  de  tjuatrefages,  the  angle 
of  prognathisni  of  which  we  hâve  just  spoken,  the  angle  which  is 
formed  by  the  prolongation  of  the  two  sides  of  the  superior  cranial 
trapezium  of  M.  "W  elcker,  which  imite  the  pariétal  to  the  frontal 
eminenees.*  The  angle  of  Daubenton,  having  its  point  at  the  opis- 

* “ Sur  le  Plan  Horizontal  de  la  Tète,  et  sur  la  Méthode  Trigonométrique,” 
by  Paul  Broca.  Paris,  1873. 
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tliion,  and  for  its  sides  tlie  plane  of  the  prolonged  occipital  foramen, 
and  the  line  going  from  the  opisthion  to  the  level  of  the  inferior 
orbital  border,  is  the  niost  ancient  known.  It  hasbeen  described  at 
jiage  53,  as  well  as  the  two  other  occipital  angles,  the  one  to  the 
opisthion  and  the  other  to  the  basion,  wilich  M.  Broca  lias  added 
to  it.  Ail  tliree  are  taken  ahnost  at  one  operation,  with  the 
occipital  goniometer,  witli  the  arc  in  the  position  as  represented  in 
Fig.  6. 

The  centre  of  the  dial  being  fixed  at  the  opisthion  by  a little 
pin,  the  index-needle  is  applied  first  on  the  anterior  measuring 
point  ( point  de  repère)  of  the  line  of  Daubenton,  and  then  on 
that  of  the  line  wliich  M.  Broca  prefers — viz.  the  nasal  point. 
Two  angles  are  thus  indicated  which  can  be  read  off.  The  centre 
being  then  carried  forward  upon  the  basion,  and  the  needle  placed 
at  the  nasal  point,  we  get  the  third  or  basilar  angle. 

In  the  generality  of  cases,  the  angle  of  Daubenton  is  positive 
( + ) ; that  is  to  say  the  prolongation  of  the  occipital  foramen  ends 
at  the  face  above  the  line  which  unités  the  inferior  border  of  the 
two  orbits.  More  rarely  it  is  négative  ( - ),  which  Daubenton  had 
not  noticed  ; that  is  to  say  the  prolongation  of  the  foramen  ends 
above  the  inferior  border  of  the  orbits.  The  second  occipital  angle 
of  Broca  is  always  positive  ; once  only  has  the  basilar  angle  been 
found  négative. 

The  variations  observed  in  the  races  of  Mankind  with  regard  to 
the  angle  of  Daubenton  are  from  - 16  degrees  in  an  Auvergnian  to 
+ 19  in  a Hottentot;  but  M.  Broca  has  found  that  in  the  majority 
of  cases  above  - 1 2 degrees,  the  skull  was  affected  with  the  plastic 
deformation  described  by  Mr.  B.  Davis,  and  lie  tliinks  that  tliis 
+ 19  is  a mistake  of  from  one  to  two  degrees,  so  that  the  physiolo- 
gical  déviation  between  tlie  extremes  of  tliis  angle  should  be  about 
29  degrees.  The  - 3 which  Daubenton  attributed  to  Man  in 
general  is  far  from  being  settled.  These  variations  are  due  to  the 
influence  of  race,  and  average  from  — DoO  in  Auvergnians  to 
+ 9-34°  in  Xubians. 

In  M.  Broca’s  table  ail  the  races  of  Europe  are  groupcd  at  the 
top  from  -D52°  to  +2 -05°,  while  the  last  three  races  at  the 
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bottom  from  +7-88°  to  + 9‘34°  are  negroes.  Wliencc  the  con- 
clusion that  the  lowering  of  the  plane  of  the  occipital  foramen, 
which  inereases  the  angle  of  Daubenton,  constitutes  a mark  of 
inferiority  ; and  this  conclusion  is  contirmcd  hy  the  angle  of 
+ 11-37°  obtained  in  four  microcephali,  and  these  still  stronger 
than  any  we  hâve  described  in  the  mammalian  sériés.  (See  page 
55.)  Sonie  races,  as  that  of  the  Tasmanians,  are  far  removed  from 
this  reckoning  ; but  in  otlier  respects  hâve  we  nut  already  seen  this 
singular  race  separated  from  the  negro  group  in  which,  from  their 
woolly  liair  and  black  skin,  they  had  been  included  l la  référencé 
to  the  angle  of  Daubenton,  the  conclusion  \ve  hâve  corne  to  is  this  : 
that  the  character  which  it  expresses,  in  spite  of  its  value,  i>  ont  of 
the  sériés.  Liko  the  form  of  the  head,  the  orbital  index,  or  the 
facial  angle,  it  lias  no  régulai-  gradation,  and  is  rather  favourahle  tu 
the  monogenistic  theory.  The  dimensions  of  the  occipital  and 
basilar  angles  of  lîroca  similarly  vary.  The  averages  of  the  occi- 
pital are  from  +10-33°  in  Auvergnians  to  — 2()'12;>  in  Aubiaua  ; 
and  of  the  basiliar  from  + 14-3G°  in  Slavs  of  Austria  tu  - 2G-32 
in  Nubiens  also  ; the  minimum  and  maximum  individual  dinien- 
sions  of  the  basilar  being  from  - 2 in  an  Auvergnian  to  +37  in  a 
West  Africain  lu  order  not  to  be  tediously  prolix,  we  shall  con- 
fine oursolves  to  sonie  examples  of  the  angle  of  Daubenton  and  of 
the  basilar  angle  of  Broca. 


Angle  of 

lUsilnr 

Daubenton. 

angle. 

60  Basques  (Spanish) 

...  - 

1-523  .. 

1529 

88  Auvergnians 

...  - 

1-50  .. 

1 1-72 

62  Bretons  (Low) 

...  - 

080  .. 

1602 

124  Parisians  of  the  19th  ceutury 

...  — 

017  .. 

1739 

114  „ „ 12th  .. 

..:  + 

1-46  .. 

17"59 

6 Tasmanians 

...  + 

2-58  .. 

16-43 

11  Mongols 

...  + 

2-72  .. 

2009 

29  Chinese 

+ 

5S6  .. 

24-51 

14  Esquimaux 

...  + 

8-63  .. 

24-42 

13  Hottentots 

...  + 

6"54 

21-57 

9 Anstralians 

...  + 

6-87  .. 

21-42 

51  New  Caledonians  ... 

...  + 

788  .. 

23-58 

44  Negroes  (Western) 

...  + 

8-47  .. 

25-97 

22  Nubians  

...  + 

9-31  .. 

2632 
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ïhc  facial  angle  liad  its  origin  subsequently  to  tliat  of  Daubenton. 

e ha'Ve  seen  (page  41  and  Fig.  4)  tliat  there  are  four  varieties  of 
it  : (1)  Tbe  original  angle  of  Camper,  tlie  vertex  of  which  varies,  is 
often  vertical,  and  ahvays  on  the  prolonged  horizontal  line  of 
Camper;  (2)  The  angle  of  Jacquart,  the  vertex  of  wliich  is  at  the 
nasal  spme  ; (3)  The  angle  of  Cloquet,  the  vertex  of  which  is  at  the 


alveolar  border;  and  (4)  ihe  angle  of  Geoffroy  Saint-Hilaire  and 
Cuvier,  the  vertex  of  which  is  at  the  centre  of  the  incisors.  Ve 
hâve  shown  that  ail  liave  for  their  posterior  point  the  auditory 
meatus,  or  rather  a Virtual  point  in  the  middle  of  the  biauricular 
line,  and  for  the  superior  the  culminant  point  of  the  forehead 
which  is  almost  always  the  glabella,  or  the  place  of  convergence  of 
the  two  superciliary  arches.  Ve  may  remark  that  this  latter  point 
is  a bad  one,  and  that  the  bulgings  of  the  glabella  and  of  the 
arches  occasioned  by  the  development  of  the  frontal  sinuses  are  to 
be  avoided.  For  the  comparison  of  Mata,  with  animais  we  prefer 
the  angle  of  Cloquet,  modified  according  to  circumstances.  For 
the  comparison  of  the  human  races  we  are  of  the  same  opinion, 
but  measurements  of  them  to  any  extent  bave  not  yet  been 
macle. 


Ihe  following  table,  extracted  from  Ho.  1 1 in  our  treatise  upon  the 
facial  angles,  has  reference  to  the  angle  of  Jacquart  taken  in  two 
ways  only  : the  ordinary  one  at  the  glabella  ; the  other  higher  up, 
generally  at  the  supra-orbital  point,  in  order  to  avoid  the  glabella 
or  superciliary  projection.  M.  Broca  calls  the  latter  angle  the 
ophryo-spinal. 


FACIAL  ANGLE  OF  JACQUART. 


Mcn. 

Glabella. 

Sup.-orb.  point. 

Différence. 

3 Auvergnians... 

81-25° 

...  7511°  .. 

. 614° 

28  Bretons  (Low) 

78-43 

...  76-81  .. 

. 1-62 

36  Gallo-Bretons 

77-12 

...  74-42  .. 

. 2-70 

29  Basques  (French)  ... 

78-24. 

...  75"41 

. 2-83 

42  „ (Spanish)  ... 

77-36 

...  75-18  .. 

. 2-18 

13  Esquimaux  ... 

76-32 

...  71-43  .. 

. 1-89 

28  Cliincso 

75-94 

...  72-37  .. 

. 3-47 

35  Malays 

75-64 

...  74-12  .. 

1-52 

136  Negroes  of  Africa  ... 

75-03 

...  74-81  .. 

0-22 

69  New  Caleclonians  ... 

74-73 

...  72-39  .. 

2-34 
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Women. 

Glabella. 

Sup.-orb.  point. 

Différence. 

38  Anvergnians ... 

7800° 

...  7602°  .. 

. 1-98? 

25  Bretons  (Low) 

74-56 

...  75-52  .. 

. 1-04 

23  Gallo-Bretons 

76-08 

...  75"51 

. 0-57 

19  Basques  (Freneh)  ... 

76-35 

...  74'9f  .. 

. 1-44 

17  „ (Spanish)  ... 

77-89 

...  76-84  .. 

. 105 

4 Chinesc 

73-66 

...  72-36  .. 

. 1-30 

5 Malays 

74-34 

...  73-96  .. 

0-38 

52  Negresses  of  Africa 

76*78 

...  7508  .. 

0"65 

23  New  Caleilonians 

75-29 

...  74-21  .. 

1-08 

The  iniliviilual  limite  of  the  first  angle  vary  in  tliese  sériés  from 
87 •2°  to  G6-2",  which  leaves  a certain  margin  for  the  distribution  of 
races  but  their  averages  are  not  more  thaii  from  79-5  in  the 
Auvergnians  of  botli  sexes  to  744  in  a spécial  «cries  of  negroes  of 
Cape  de  Verd.  Looking  only  at  the  two  great  divisions,  the  general 
averages  fall  to  77  G in  the  .ri87  individuals  of  the  white  race,  7 .VG 
in  the  140  of  the  yellow,  7V2  in  the  118  of  the  negro  race  of 
Oceania,  and  7.V0  in  the  90  of  the  negro  races  of  Africa— the  dif- 
férence in  this  case  not  being  more  than  two  degrees.  If  we  take 
the  second  angle — that  is  to  say  making  allowance  for  the  pro- 
jection of  the  glabella  or  the  supereiliiuy  ridges  the  interval  is  not 
more  favonrable.  In  the  averages  of  the  sériés  it  wns  nine  degrees 
in  men  and  4-3°  in  women  ; at  the  présent  time  it  is  2 7°  in  the 
former  and  2-4°  in  the  latter.  Whence  we  corne  to  the  conclusion 
that  the  true  angle  of  Jacquart,  as  well  as  lus  moilified  angle,  may 
be  useful  for  the  différentiation  of  individuals,  but  they  are  not  so 
for  that  of  races.  The  facial  angles,  moreover,  do  not  measure  the 
relation  of  the  development  of  the  eraniuin  and  face,  as  was  once 
thought,  but  the  obliquity  of  the  line  of  profile  of  the  face  ; we 
must  then  prolong  this  line  as  far  as  the  alveolar  border,  and  not 
conclude  it  at  the  nasal  spine.  We  must  consequently  await  the 
résulte  which  the  angle  of  Cloquet  gives  according  to  race.  The 
angle  of  Jacquart  is  taken  directly  with  the  goniometer  of  that 
name/that  of  Camper  with  the  goniometer  of  Morton,  and  that  of 
Jules  Cloquet  with  the  médian  goniometer  of  M.  Broca;  ail  on 
plans  by  orthogonal  projection. 
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Lhe  pariétal  angle,  Avhich  Avili  now  engage  our  attention,*  Avas 
devised  by  M.  de  Quatrefages  Avith  a view  to  controvert  two  state- 
ments  of  Blumenbacli  and  Pricbard,  and  is  taken  with  tlie  instru- 
ment represented  at  Fig.  3G.  When  Ave  carry  tAvo  lines  (S  Z, 
big.  29)  across  tlie  extremities  of  tlie  transverse  maximum,  or 
bix.ygoniatic  diameter  of  the  face,  and  tire  extremities  of  tlie  maxi- 
mum transverse  frontal  diameter,  Avliicli  in  tliat  case  is  commoidy 
looked  upon  as  identical  Avitli  the  transverse  Stéphanie,  these  lines 
generally  meet  either  at  a variable  point  at  a distance  above  the 
head,  are  parallel,  or  meet  at  a point  beloAV.  In  the  first  case  the 
angle  is  positive  : this  is  the  pyramidal  angle  of  Prichard  ; in  the 
second  there  is  none  ; in  the  third  the  angle  is  négative.  When 
the  angle  is  positive,  the  zygoinatic  arches  are  called  phenozygous— 
that  is  to  say,  visible  by  the  nomia  verticalis  method  of  Blumen- 
bacli  ; Avhen  négative,  the  arches  are  cryptozygous,  or  concealed. 

ïhe  folloAving  table  sIioavs  the  maximum  and  minimum,  and  the 
means  in  some  of  the  human  sériés. 


Averages.  A'ariations. 


26  Auvergnians 

+ 

2'5°  . 

. - 

5° 

to 

+ 

8° 

10  Roumanians 

...  + 

8-0  . 

. — 

0-5 

J> 

+ 

IS 

10  Guanches 

...  + 

10-4  . 

. + 

5 

J» 

+ 

17 

10  Lapps  ... 

...  + 

5-5  . 

. 

3 

J- 

15 

13  Esquimaux 

...  + 

157  . 

. + 

4 

>» 

+ 

23-5 

12  Cbinese  ... 

...  + 

11-2 

. + 

4 

+ 

19 

10  Mongols 

...  + 

10T  . 

5 

» 

+ 

17 

6 Usbecks... 

...  + 

8-0  . 

. — 

6 

J) 

+ 

18 

4 Tehuelchas 

...  + 

11-6  . 

. + 

6 

)î 

+ 

16 

10  Negroes  of  Africa 

...  + 

7-0  . 

. + 

2 

+ 

13 

13  Neav  Caledonians 

...  + 

20-3  . 

. + 

16 

» 

+ 

30 

From  tliese  data  it  folloAvs — (a)  That  the  individual  limits  of  the 
pariétal  angle  Arary  from  - 5 to  + 30,  and  the  means  in  races  the 
most  divergent  from  +2’5  to  +20'3j  (b)  That  the  angles  from 
35  to  39  degrees,  represented  in  the  figures  Avliich  accompany 
Prichard’s  description,  and  Avhich  led  hiin  to  give  the  title  of 
pyramidal  to  the  Mongolien  skull,  are  never  seen  ; (c)  That  the 


* “ De  l’Angle  Pariétal,”  by  M.  de  Quatrefages  ; “ Comptes  Rendus  do 
l’Académie  des  Sciences,”  meeting  of  April  25,  1858. 
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raost  oval  skull,  to  use  his  own  expression,  that  in  winch  tlie 
zygomatic  arches  are  the  most  visible  by  the  niethod  of  lîlumen- 
bach,  is  met  witli  among  the  negroes  of  Oceania,  and  not  amoug 
Mongols  ; (d)  That  inversely,  the  most  négative  angle— viz.  that  in 
which  the  zygomatic  arches  are  the  least  projecting — is  noticed 
among  Auvergnians,  Lapps,  and  African  negroes. 


Fia.  :>i>. — Pariétal  goniometer  of  il.  de  Quatrefages.  The  branches  A and  B ought  to 
touch  the  eoroual  suture.  They  show,  notwithstanding,  that  if  prolonged  they  would 
meet  below  the  skull— the  angle  would  be  négative. 

This  angle  is  the  résultant  of  two  frequently  contradictory  con- 
ditions ; viz.  the  widening  of  the  clieek-bones,  and  the  degree  of 
swelling  of  the  temples  at  the  fronto-parietal  suture.  In  default 
of  an  instrument,  the  relation  of  the  two  diameters,  the  bizygo- 
matic  and  the  bistephanic,  miglit  be  substituted  for  it.  Thus  the 
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Am  ergnipns  liavo  scareely  any  pariétal  angle,  and  occasionally  a 
négative  one,  because  tlieir  brachycephalic  character  is  assoeiated 
Avitli  a feeble  Avidening  of  tbe  cheek-bones  and  zygomatic  arches, 
ihe  ew  Caledonians,  on  tbe  contrary,  liave  a very  acute  angle, 
because  in  them  a considérable  dolichocephalism  is  acconipanied  by 
a Avide  séparation  of  tbe  cbeek-bones.  Xf  tbe  true  Mongols  and 
Usbeeks  bave  a less  angle  tban  tbe  Esquimaux,  tbe  breadtb  of  tbe 
cbeek-bones  being  tbe  same,  it  is  because  tbe  former  are  brachy- 
cephalic and  tbe  latter  dolicbocepbalic.  Another  thing  avc  deduce 
from  tbis  table  is,  that  tbe  angle  in  tbe  adiüt  is  ahvays,  Avitb  but 
feAv  exceptions,  positive.  In  tbe  cbild,  on  tbe  contrary,  it  is  con- 
stantly  négative  ; tho  yormger  it  is,  tbe  more  so.  Tbe  folloAving 
figures  sIioav  tbis  : 


2 children  of  15  to  16  years  of  âge 

8 » » 6 » 8 „ ,, 

^ » >>  8 „ 4 „ „ 

4 „ „ 16  „ 18  months  old 

1 child  „ 4 „ 


- 7-0° 

- 15-8 

- 150 

- 21-7 

- 24  0 


Erom  other  examples,  and  even  from  one  of  tbose  Avhich  bave 
SAvelled  tbe  second  of  tbese  averages,  avc  are  led  to  think  tbat  tbe 
pariétal  angle  Avoiüd  afford  a means  of  recognising  anterior  liydro- 
ceplialus.  Tbe  usual  mean  at  a certain  âge  being  giAren,  anv 
considérable  déviation  from  it  Avould  be  its  index. 

It  bas  surprised  us  to  see  pathological  cases  in  Avbicb,  AAdiile  tbe 
zygomatic  arches  still  preserved  their  normal  breadtb,  tbe  anterior 
cranium  A\ras  prominent  or  depressed.  It  Avili  be  noticed  ni  tbe 
subjoined  table  tbat  tbe  variations  are  similar  to  tbose  Avhich 
âge  and  tbe  form  of  tbe  bead  ougbt  to  produce  according  to  thc 
foregoing  opinions.  We  bave  also  given  some  measiu'cments  taken 
upon  antliropoid  apes  ; liere  again  tbe  principle  Avitb  regard  to  âge 
is  confirmed  in  tbe  case  of  tbe  young  orang. 


4 hydrocephali,  adults  ...  ...  ...  ...  — 31-9° 

2 microcephali,  „ ...  ...  ...  ...  + 330 

2 „ ,,  (brachycephalic)  ...  ...  + 21‘0 

1 microcephalus,  7 years  of  âge  ...  ...  ...  — 2-0 

2 scaphocephali  ...  ...  ...  + 130 
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1 young  orang 
1 adult  orang 
4 „ gorillas 

1 „ chimpanzee 


+ 170 
+ 90-5 
+ 770 
+ 630 


In  a word,  tlie  pariétal  angle  of  M.  cle  Quatrefages  affords  an  scel- 
lent character  for  craniometrical  study,  but  it  lias  no  part  in  the 
sériés,  and  contradicts  the  views  put  fortli  by  Bliunenbacli  and 
Prichard.  The  auricidar  angles,  of  which  we  hâve  already  spoken 
(page  271),  having  their  vertex  on  the  biauricular  vertex,  and  crossed 
by  the  radii  going  from  this  axis  to  particular  points  of  tho  liead, 
as  taken  with  the  craniograph,  hâve  given  rise  to  the  following 
arrangement  of  M.  Broca  : 

335  60  S4 

PiirlsiaiiM.  Ua.~iuos.  Negroes. 


Facial  angle  : arc  passing  from  tho  supra- 
orbital  to  the  alvoolar  point 
Frontal  angle  : are  pasaing  from  tho  ) 

supra-orbital  point  to  the  bregma  ...  ) 
Pariétal  angle 
Total  occipital  angle 


orbital  point  to  the  opisthion 


ôl-S3  . 

..  496J  . 

...  46  2° 

56  4 .. 

..  5P2 

...  541 

60-9  . 

..  64-4  . 

...  66-2 

712  . 

..  73  0 

...  72-2 

29  9 . 

..  28  3 

...  27  9 

This  comparisou  shows  tho  sliaiv  of  development  which  each 
portion  of  tho  liead  takes.  We  see  that  the  frontal  région  is  larger 
in  tho  Parisians  than  in  the  Basques,  and  less  in  the  negroes.  It 
appears  à priori  that  the  face  of  Parisians  is  larger,  but  it  must 
be  romembered  that  the  face  iu  the  negro  is  developed  in  length, 
which,  instead  of  increasing,  diminishes  the  angle.* 

The  angle  of  prognathism  lias  been  already  descri bed.  There  are 
besides  : (rt)  The  metafacial  angle  of  Serres,  which  the  pterygoid 
processes  form  with  the  base  of  the  skulh  It  seems  to  us  to  varv 
with  the  prognathism,  but  not  very  much.  (b)  The  corono-facial 
angle  of  Gratiolet,  formed  by  the  meeting  of  the  plane  passing 
aeross  the  coronal  suture  of  both  sides  and  the  facial  line  of 
Camper,  (e)  The  naso-basal  angle,  described  at  page  255.  (d)  The 


"Sur  les  Crânes  Basques  de  Zaraus,”  in  “ Mém.  d’Anthrop.,”  by  Pau 
Broca,  vol.  ii.  p.  28. 
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sphenoidal  angle  of  Welcker.  (e)  The  angle  of  Barclay.  (/)  The 
cranio-facial  angle  of  Huxley,  which  differs  somewhat  from  the 
cranio-facial  angle  of  Ecker,  &c.  It  lias  been  a matter  of 
dispute  as  to  tlie  naso-basilar  line,  as  well  as  to  the  chord  (H  B,  » 
Fig.  37),  meaauring  the  extent  of  inflection  which' the  bodies  of  the 
cranial  yertebræ  describe,  from  the  basion  where  they  commence  to 
the  naso-frontal  suture  looked  upon  as  their  termination.  TJiis 
inflection  is  divided,  in  reality,  into  two  parts  ; viz.  a line,  B S, 


Fig.  37. — Médian  section  of  the  skull.  NB,  Naso-basilar  line;  NS  and  SB,  The  two 
sides  of  the  sphenoidal  angle  ; S,  Ephippium,  vertex  of  the  angle  where  the  point  of  the 
sphenoidal  crochet,  winch  is  seen  in  position,  ought  to  touch. 


proceeding  from  the  basion  to  the  transverse  ridge,  which,  in  the 
interior  of  the  skull,  séparâtes  the  sella  turcica  from  the  optic 
groove,  and  a line,  S H,  passing  from  this  point  to  the  naso-frontal 
suture  tlie  obtuse  angle  winch  they  make  looking  from  below  and 
in  front  is  tlie  sphenoidal  angle  or  ephippium.  If  from  this  point 
a circle  is  dcscribed,  ail  wliich  is  above  and  behind  belongs  to  the 
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cranium,  ail  below  and  in  front  to  tlie  face— hence  its  interest. 
Subjoined  are  tlie  measurements  published  by  M.  "Welcker  : 


30  Germans  (men)  

30  „ (womcn) 

10  cliildren  from  10  to  15  years  of  nge 
6 nevv-born  infants  ... 


6 negroes 
1 chimpanzee  ... 

1 orang  (old)  ... 

1 „ (adult) 

1 „ (young) 

1 mairnon 
1 sagouin  (adult) 

1 „ (new-born)... 

1 „ (old) 


13 1° 
138 
137 
111 
144 
1 19 

171 

172 
155 
170 
174 
1 10 
180 


Looking  only  at  the  adulte  in  tlxis  table,  it  appeare  that  the  angle 
is  less  in  the  white,  more  open  in  the  negro,  more  still  in  the  orang, 
and  that  it  increases  still  more  in  a pithecian  ; "'hic h means  thnt 
a small  face,  and  reciprocally  a large  craniiun,  are  the  characteristic 
of  superiority  in  the  seule  <»f  Primates.  But  when  we  take  the 
varions  âges  into  considération  matters  présent  themselves  in  a 
different  light.  The  sphenoidal  angle  is  relatively  a little  larger  in 
infancy  than  in  adult  âge,  and  notably  smaller  in  monkeys,  which 
is  in  accordance  with  M.  WelckePs  statenient  that  in  Man  the 
cérébral  cavity  at  birtli  is  less,  relatively  to  its  maximum  volume, 
than  at  full  âge,*  but  that  this  cavity  grows  much  more  rapidly 
(see  page  131). 

It  lias  been  asked  what  relation  there  is  between  the  sphenoidal 
angle,  that  is  to  say  the  stmight  and  curved  portion  of  the  body 
of  the  crânial  vertebræ,  and  prognathism.  M.  Virchow  asserts  that 
it  diminishes  when  the  lutter  increases.  M.  "\Yelcker  says  the 
reverse.  M.  Lucas  considers  that  they  hâve  no  relation  to  eacli 
other.  The  same  comparison  lias  been  made  with  the  naso-basal 
angle,  but  improperly  so,  this  oiüy  measuring  a very  small  part  of 
prognathism,  and  that  the  least  important  part,  which  we  hâve 
called  the  nasal  or  supra-maxillary. 


* “Mémoire  sur  les  Microcéphales,”  by  Cari  Yogi.  Geneva,  1867- 
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ANGLE  OF  THE  CONDYLES. 

ïhe  sphénoïdal  angle  is  very  objectionable,  inasmuch  as  it  can 
on  y be  measured  on  a section,  and  nécessitâtes  the  skull  behm 

! . cd‘  Broca  lias’  to  a certaüi  estent,  met  the  objection  bv 
lus  proceeding  witli  the  sphénoïdal  crochet,  shown  at  Fig.  37,  and 
one  which  lie  lias  recently  successfnlly  carried  oui*  Under  the  rather 
mapt  title  of  the  angle  of  the  condyles,  M.  Ecker  imderstands  the 
obtuse  angle,  open  above  and  beliind,  that  the  plane  of  the  occipital 
foramen  forms  witli  the  plane  of  the  basilar  groove,  or  clivus.t  It 
variés  from  100  to  125  degrees  in  negroes,  and  from  117  to  140  in 
whites  ; the  mean  being  113-5  in  the  former,  and  128-2  in  the 
lattcr.  ïhe  différence,  therefore,  is  so  remarkable  that  this  mcasure- 
ment  ought  to  be  maintained.  It  arises,  according  to  the  author, 
from  the  fact  that  the  plane  of  the  occipital  foramen  is  lowered  at 
its  anterior  border,  as  M.  Broca  lias  shown  by  the  help  of  liis 
occipital  angles.  But  the  strange  part  of  it  is — and  it  is  not  the 
first  time  that  we  hâve  met  witli  tliings  of  this  kind — that  this 
angle  in  anthropoids  more  nearly  approaches  that  of  the  white  tlian 
that  of  the  black.  It  was  120  degrees  in  a yoimg  orang,  122  in  a 
gorilla,  and  128  in  an  old  orang.  Its  diminution  in  negroes  is  not 
due,  therefore,  to  the  lowering  of  the  occipital  foramen,  inasmuch 
as  the  latter  is  lower  still  in  anthropoids.  ïhe  variations  of  the 
angle  of  Ecker  are  dépendent  then  on  the  inclination  of  the  basilar 
groove. 

Spécial  Systems. 

Under  the  title  of  spécial  Systems  several  topics  might  be  con- 
sidered  which  bave  not  been  noticed  in  the  foregoing  chapters. 
We  sliall  only  mention  two  of  thein — endometry  and  endoscopy. 

If  we  attach  importance  to  the  external  configuration  of  the 
skull,  how  much  more  should  we  do  so  to  its  interior  or  endocrane  1 
M.  Broca,  having  laid  do.wn  certain  rules  for  the  measurement  of 
the  capacity  of  the  cérébral  cavity,  proceeded  without  delay  to 

* See  “Dict.Encycl.des  Sciences  Médicales,”  article  “Angles  Céphaliques,” 
by  M.  Bertillon,  1866. 

f “Ucbor  die  Verschiedone  Krümmung  des  Schiidelrohres  und  über  die 
Stellung  des  Scbadels  auf  der  Wirbelsiiule  boim  Neger  und  beini  Europæer,” 
by  M.  A.  Ecker,  in  “ Arch.  fur  Anthrop.,”  vol.  iv. 
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study  its  fonn  and  configuration  in  detail.  For  this  purpose  lie 
invented  a sériés  of  instruments  for  measuring  its  diameter,  for 
traeing  its  outlines,  for  making  drawings,  and  lastly,  for  looking 
directly  into  it.  Its  résulta  hâve  not  yet  beau  thoroughly  arrived 
at.  As  an  example  of  what  we  may  look  for,  we  ahall  give  the 
measurements  of  the  trapezium  and  the  surface  included  between 
the  two  optic  foramina,  and  the  two  internai  auditory  fonunina  : 


Bioptic  distance 
Biacoustic  distance 
Acuto  angle  formed  by  the  pro 
longation  of  tho  two  othcr  aides. . 
Siu*face  of  the  trapezium 


Caucasiiin 

Monguliun 

Kthiopian 

type. 

type. 

type- 

Millimètres. 

MiUimMres. 

Millimètres. 

23-88  .. 

. 2375  . 

. 23-28 

5155  .. 

. 5200  . 

. 4600 

j 7M°  • 

. 70-90  . 

. 7310 

1737  . 

. 1356  . 

. 1338 

Among  tho  details,  of  which  an  impression  lias  been  taken  acmss 
the  occipital  foramen,  we  may  note  the  ethmoidal  fossa,  the  f"im 
and  depth  of  which  correspond  to  the  projection  of  the  beak  of 
the  encephalon,  which  is  more  developed  in  the  inferior  races,  less 
so  in  the  liigher. 

The  cranial  net  of  M.  Welcker,  a system  of  triangulation  of  the 
external  surface  of  tho  cranial  ovoid,  exclusive  of  the  face,  lias  not 
given  résulta  wortliy  of  being  recorded.  It  consista  of — (a)  A superior 
cranial  quadrilatéral,  included  between  the  pariétal  and  frontal  pro- 
tubérances ; (J>)  A frontal  quadrilatéral,  smaller,  included  between 
the  frontal  protubérances  and  the  line  uniting  the  external 
orbital  processes  of  tho  frontal  ; (c)  An  inferior  quadrilatéral,  the 
anterior  side  of  which  is  formed  by  tliat  line,  and  the  posterior 
by  the  line  going  from  the  point  of  one  mastoid  process  to  the 
other  ; (il)  A triangle  liaving  this  lutter  line  for  a base,  and  the 
iuion  for  its  apex.  A triangle  with  its  apex  still  at  the  inion,  but 
its  base  on  the  line  of  the  two  pariétal  protubérances,  terminâtes 
the  circle  of  the  figures  in  paix-s.  Two  quadrilatéral  and  two 
latéral  triangles  complété  the  entire  system.  It  is  useless  to 
proceed  farther. 

The  system  of  Ihering  is  applied  to  the  method  of  projections. 
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Lhc  aüthor  se'ems  to  hâve  liad  a strong  feeling  against  tlie  doctrine 
of  Oken  on  the  vertébral  constitution  of  the  cranhun,  and  in  favour 
of  that  of  Gegenbauer,  maintaining  that  tlie  cranium  is  formed  in 
a manner  independently  of  the  vertébral  coluinn.  There  are  no 
anatomical  points,  he  says,  upon  which  one  can  rely  ; that  it  is 
useless  to  search  for  the  relations  of  the  different  portions  of  the 
cranium  ; and  that  it  can  only  be  measured  as  a whole,  with  the 
aid  of  maximum,  and  reciprocally  perpendicular,  lines.  M.  Ihering 
lias  consecpiently  invented  an  apparatus  for  tàking  these  maxima 
of  lieight,  breadth,  and  lengtli,  the  skull  being  in  its  natural 
attitude.  But  here  M.  Ihering  sets  the  ride  he  lias  laid  down  at 
défiance,  and  lias  recourse  to  anatomical  points.  In  order  to  place 
the  skull  in  proper  position,  he  adopts,  as  a fundamental  line, 
the  line  of  Meckel,  going  from  the  centre  of  the  auditory  meatus 
to  the  inferior  border  of  the  orbit.  Xow  this  line,  by  which 
everyone  is  guided,  is  raised  eiglit  degrees  in  relation  to  the  axis 
of  the  orbital  cavities,  or  to  that  of  vision,  in  order  to  give  the 
skull  the  most  appropriate  attitude.  In  the  norma  verticalis,  to 
which  it  gives  rise,  the  most  prognathous  skidls  become  orthog- 
nathous.  Moreover,  M.  Ihering  lias  partly  given  up  bis  System  : 
in  the  table  of  measurements  which  he  propounded  at  the  Dresden 
Congress  in  1874  he  becomes  cpiite  eclectic. 

The  System  of  Antelme  allows,  with  the  aid  of  a spécial 
ceplialometer,  which  is  unfortunately  very  costly,  of  oiu’  determining 
with  great  exaetness  the  reciprocal  position  of  ail  the  external 
points  of  the  skull,  and  the  distance  from  these  points  to  the 
centre  of  the  biauricular  axis.  Designed  for  use  on  the  living 
subject,  M.  Bartillon  bas  modified  it  so  as  to  adapt  it  to  the  skull. 
Tor  his  description  of  it  we  l'efer  the  reader  to  the  first  volume  of 
the  “ Mémoires  de  la  Société  d’Antliropologie,”  and  for  examples 
of  its  application  to  the  memoir  of  M.  Bartillon  on  Xew  Cale- 
donians,  in  the  “Iievue  d’ Anthropologie,”  vol.  i.  p.  284,  1872. 

The  System  of  M.  Kopemiçki  also  refpiü’es  a particular  cranio- 
graph,  which  must  liave  been  suggested  by  the  pliysionotype  of 
Huschke,  and  reminds  one  of  tlie  circular  band  used  by  hatters. 
Its  object  is,  among  others,  to  take  measurements  of  the  skull 
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which  hâve  been  omitted  by  other  methods  of  procedure.  For  a 
description  of  it  we  refer  the  reader  to  the  “ Bulletins  de  la  Société 
d’ Anthropologie,”  2ml  sériés,  vol.  ii.,  1867  ; and  for  its  appli- 
cation, to  the  memoir  on  Bulgarian  slcnlls  by  M.  J.  Koperniçki,  in 
the  “ Revue  d’Anthropologie,”  vol.  iv.  p.  68,  1875. 

To  sum  up  : the  craniometer  substitutes  mathumatical  data  for 
the  uncertain  data  founded  on  judginent  and  opinion.  It  studies 
the  skeleton  of  the  head  in  its  ente  mile,  the  cranium  and  the 
face  separately,  and  then  eaoh  of  its  parts,  by  methods  which  takc 
the  head  in  its  naturel  attitude,  accept  certain  central  points  of 
more  or  less  physiological  importance,  or  hâve  to  du  directly  with 
ahsolute  measurements  apart  from  ail  prveoneeived  theory.  < hie 
of  its  Systems  is  speeially  fertile  in  good  results,  namely,  the  com- 
parison  of  methods  under  the  fonn  of  indices;  but  it  nspiires  a 
large  number  of  skulls  in  which  individual  marks  of  variation  are 
effaoed.  ( 'haracteristics  hitherto  left  to  chance  investigation  also 
corne  within  its  province.  It  shows  that  the  eve  may  lie  deceived, 
and  analyses  as  far  as  possible  those  variable  impressions  which  we 
terni  tho  beautiful.  Although  at  tiret,  and  even  now,  encumbered 
with  materials  manyof  which  ought  t<«  lie  éliminât. -d.  it  lias  cnabled 
us  to  recognise  liuman  types  which  without  itwould  hâve,  remnined 
undetermined ; audit  bids  fair  one  day  to  furnish  a solid  basis  for 
the  classification  of  races  into  généra  and  species. 


CHAPTER  IV. 

SKELETON  : ITS  DESCRIPTIVE  AND  OSTEOMETRICAL  CIIARACTERS — ITS 
PROPORTIONS THE  VISCERA — THE  BRAIN  : ITS  WEIGUT. 

The  other  parts  of  the  skeleton  liave  been  less  studied  than  the 
skull  : in  the  first  place  because  their  importance  was  not  under- 
stood;  and  in  the  second,  because  travellers  and  archæologists 
neglected  to  take  aecount  of  them.  The  cliaracters  which  they 
furnish  are  of  two  orders,  some  liaving  reference  to  the  configuration 
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of  the  bones  themselves,  and  others  to  tlieir  respective  proportions. 
Among  the  former  may  be  placed  tlie  perforation  of  tlie  humérus, 
certain  forms  of  tlie  fémur,  the  tibia,  the  fibida,  and  the  ulna  ; the 
torsion  of  the  humérus  and  tlie  fémur  ; the  curvature  of  the  latter  ; 
the  angle  -which  its  body  makes  Avith  the  diaphysis  ; the  projection 
of  the  calcanéum  ; the  breadth  of  the  oleeranou,  &c.  We  shall 
only  refer  to  some  of  these. 

lhe  perforation  of  the  olecranon  cainty  of  the  humérus,  first 
noticed  in  some  skeletons  of  Hottentots  and  Guanches,  is  also  met 
Avith  in  the  negro  and  European.  Its  degree  of  frequency  among 
the  races  of  France  lias  been  the  subject  of  discussion  of  late, 
and  it  is  asked  Avhether  this  character  did  not  specially  belong 
to  one  of  the  most  ancient.  The  subjoiued  table  Avili  in  a measure 
solve  this  question.  We  are  indebted  to  the  kindness  of  Dr. 
Prunières  de  Marvejols,  to  Avliom  anthropology  oAves  so  much  for 
his  many  A' alu ab le  discoAreries,  for  ail  that  Ave  know  respecting  La 
Lozere.  The  residts  at  the  Pre-gallic  station  of  Campans  emanate 
from  MM.  Broca  and  Millecamps  ; tliose  on  Parisians  of  the  fourth 
to  the  tentli  century,  and  on  the  mountaineers  of  the  Ain,  from 
ourselves.  The  others  hâve  been  specially  published  in  a note  in 
the  “Mémoires”  by  M.  Broca,  vol.  ii.  p.  366.  We  shall  only  give 
the  cases  in  Avhich  the  number  of  the  humeri  Avhich  hâve  been  the 
subject  of  study  lias  been  furnished. 


Number  of 
humeri. 

66  Caverne  de  l’Homme  Mort  (La  Lozère)... 

368  Dolmens  of  La  Lozère 

128  Stations  of  Yauréal,  Orrouy,  and  Chamans 
(Polished  Stone  period) 

44  Pre-gallic  station  of  Campans  ... 

42  Mountaineers  of  the  Ain  (5th  ccntury)  ... 

69  French  Basques 

200  Parisians  of  the  4th  to  the  lOth  century 

218  „ of  the  Middle  Ages 

150  „ anterior  to  the  17th  century  ... 

1000  (?)  Merovingians  of  Chelles 


Per  cent. 
106 
106 

j 21-7 

12-5 

27-7 

134 

5'5 

44 

4-6 

2-0 


This  shows  that  the  perforation  of  the  humérus  as  a common 
character  dates  back  to  the  Polished  Stone  period  ; that  it  Avas 
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frequent  at  that  epoch  ; that  it  has  continued  among  peoplea  placed 
in  conditions  favourable  to  the  résistance  of  inter-breeding , and 
that  it  has  diminished  in  frequency  silice  the  cominencenient  of  our 
era.  Its  excessive  rarity  in  the  burial-places  of  individuals  of  the 
higher  ranks  at  Chelles  seems  to  account  for  tins  diminution.  The 
following  list  of  the  variations  at  similar  stations  of  the  saine 
epoch  shoivs,  however,  that  we  must  accept  the  above  with  sonie 
reserve.  It  has  référencé  to  the  dolmens  separately  noticed  by 
M.  Premières  de  Marvejols. 


Dolmen  No.  1. — 27  hunier i 

...  7 perforated  ... 

25 

per  cont. 

„ „ 2.-65 

» 

...  11 

» ••• 

17 

H 

„ „ 3.-  8 

» 

...  1 

>1 

12 

„ „ 4.-31 

1} 

...  1 

M ••• 

3 

>9 

„ „ 5.— 16 

» 

...  0 

>»  ••• 

0 

M 

Lastly,  it  is  well  to  remark — (</)  That  the  perforation  does  not 
always  show  itself  on  both  sides  at  once,  whieh  lessens  its  value  ; 
(b)  That  it  is  exhibited  in  various  degrees  ; and  (c)  According  to 
M.  Broca,  that  it  is  more  particularly  to  1h?  seen  in  women.  The 
character  whieh  the  tibia  sometimes  présents,  and  whieh  bears  the 
naine  of  platycnemia,  or  sabre-like,  is  much  more  remnrkable. 
This  boue  is  described  in  ail  Works  on  nnatomy  as  having  a 
prismatic  or  triangular  diaphysis.  Its  anterior  border,  immediately 
•under  the  skin,  is  temied  the.  crest  of  the  tibia  ; its  internai  gives 
insertion  to  an  aponeurosis,  whieh  is  applied  to  the  fibula,  and 
séparâtes  the  muscles  of  the  anterior  région  of  the  leg  from  tliose 
of  the  posterior.  Its  posterior  surface  is  traversed  above  by  an 
oblique  rougli  line,  whieh  serves  for  the  insertion  of  the  popliteus 
muscle  ; and  below  by  a longitudinal  line,  giving  insertion  to  other 
adjoining  muscles.  In  platycnemia,  the  tibia  has  only  two  surfaces 
in  its  three  upper  fifths,  an  external  and  an  internai  The  anterior 
border  is  thin,  the  internai  and  external  borders  occupy  the  centre 
of  the  two  surfaces,  and  the  new  posterior  border  coiresponds  to 
the  above  lines  of  insertion  of  muscles.  Figure  38  shows  a section 
of  the  two  sorts  of  tibia.  Platycnemia  is  noticed  hère  and  there  in 
many  of  our  graves,  but  with  variable  frequency.  The  first  time 
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it  was  observed  was  in  the  tibias  of  the  family  buried  at  Cro- 
Magnon,  at  the  Ancient  Stone  period.  It  lias  frequently  been  de- 
senbed  as  existing  in  England,  both  at  the  Pre-gallie  and  the 
I olished  Stone  periods.  In  200  Parisian  tibias,  which  we  bave 
collected  from  the  St.  Marcel  and  St.  Germain-des-Prés  ceineteries, 
dating  from  the  fonrtli  to  the  tenth  centüry,  5 "25  per  cent. 
Avéré  platycnémie,  and  14  per  cent.  Avéré  bent.  This  latter  pecu- 
liarity  is  not  nncommon  in  old  graves,  as  Avell  as  the  cliannelled 
tibula,  that  is  to  say,  the  fibula  Avitli  enormonsly  large  longitudinal 
grooves  for  the  insertion  of  muscles,  the  ulna  incurvated  forwards 
in  its  upper  fourtli,  and  tlie  fémur  à colonne.  This  last  is  Avortliy  a 
separate  description. 


Fig.  3S. — No.  1,  Ordinary  triangular  tibia,  the  diaphysis  divided  on  a levai  with  the 
nutritive  foramen.  No.  2,  Platycnémie  tibia  divided  at  the  same  spot. 

The  muscles  of  the  posterior  part  of  the  thigh  are  principally 
attachcd  to  the  tAvo  longitudinal  lines  which  form  the  posterior 
border  of  the  fémur,  and  together  bear  the  name  of  linea  aspera 
(ligne  âpre).  These  two  lines  are  wanting  in  the  anthropoid  ape, 
the  border  being  round.  In  Man  tliey  are  either  blended  together 
so  as  to  be  scarcely  visible,  or  they  project,  and  are  separated  by  a 
rougli  interval.  In  the  fémur  à colonne  they  form  a still  greater 
projection  ; they  are  Avider  apart,  and  the  adjoining  surfaces  of  the 
boue  being  sunk  in,  make  this  projection  appear  still  greater. 
Hence  tlieir  pilaster-like  appearance  extending  along  the  middle 
three-fifths  of  the  boue.  The  fémurs  of  Cro-Magnon  are  the  most 
striking  examples  of  this,  thosc  of  the  Guanclies,  in  the  laboratory 
of  M.  Broca,  are  very  similar.  Of  200  Parisian  fémurs  obtained 
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from  the  cemeteries  before  referred  to,  in  6-5  per  cent,  the  column  was 
very  marked,  and  in  36  per  cent,  it  was  so  slightiy.  It  seems, 
therefore,  tliat  these  pecnliarities  of  the  tibia,  fémur,  and  fibula  be- 
longed  to  one  and  the  same  race  in  Western  Europe.  The  30 
subjects  from  the  cave  at  Sonies,  in  the  Basque  territory,  belonging 
to  the  Polished  Stone  period,  ail  exliibit  them  {liant  tj).  It  is 

very  remarkable,  however,  tliat  they  are  rarely  met  with  having  per- 
foration of  the  olecranon  cavity.  The  two  mces  which  hâve  be- 
queathed  to  us  the  two  varieties  are  therefore  distinct.  A\  e hâve 
observed  platycnemia,  the  incurvated  ulna,  and  the  pillar-like 
fémur  in  othcr  races,  notably  in  skeletons  from  Oceania.  1 lu* 
complété  oblitération  of  the  lunn.i  of  the  fémur,  one  of  the 

hishest  süuian  characteristics,  is  rare.  ft  is  observed  in  the 
skeleton  of  the  Hottentot  Venus,  now  in  Paris. 


Osteomd rital  Chnracttfi*. 

At  page  81  \ve  luvve  shown  the  difficulties  met  with  in  at  once 
determining  the  proportions  of  the  body  "ii  the  skeleton  and  on  the 
living  subject,  and  the  two  methods  which  are  in  favour  with 
anatomists— one  in  which  the  length  of  the  lxmes  is  conqiared  with 
the  stature  of  the  individuel,  the  other  in  which  the  boues  are  com- 
pared  with  each  other.  V e hâve  also  given  the  general  résulta 
arrived  at  on  a comparison  of  Man  and  the  onthropoids.  It  now 
romains  for  us  to  speak  of  the  appréciable  différences  between  races  : 
first,  of  those  which  we  notice  directly  on  the  skeleton;  and  thenof 
those  which  are  to  be  studied  ou  the  living  subject. 

The  sélection  of  osteometrical  measurements  and  methods  of 
proceeding  varies  according  to  the  objeet  we  hâve  in  view.  V lien 
we  wish  to  caleulate  the  proportions  of  the  body,  we  are  obliged  to 
measure  the  boues  in  tlieir  normal  position,  the  individuel  being 
supposed  to  be  standing  erect,  and  only  to  include  tliat  portion 
which  contributes  to  the  total  length  of  the  limb.  At  other  times  we 
are  satisfied  with  tlieir  absolute  length.  Por  some,  as  the  cia  vicie, 
the  fibula,  and  even  the  ulna,  tins  is  generally  sutficient,  The  bone  is 
laid  upon  a graduated  slab — the  osteometrical  slab  of  M.  Broca 
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"being  preferred, — and  witli  a square  wc  tako  the  two  most  deviating 
projections  wliich  it  gives  on  tkis  slab.  Such  is  tlie  usual  mode  of 
proceeding.  With  the  radius  we  do  the  sanie,  having  no  choice  in 
the  matter.  The  forearm  really  extends  no  farther  than  the  convex 
articulai1  surface  of  the  carpus,  and  consequently  the  articular  cavity 
corresponding  to  the  inferior  extremity  of  the  radius  ; hut  no  spot 
on  the  circumference  of  tliis  cavity  furnishes  any  fixed  measur- 
ing  point,  so  that  we  are  obliged  to  include  the  styloid  process  in 
the  length.  of  the  hone,  consoling  ourselves  that  the  îueasurement 
hcconies  easier  to  compare  with  that  taken  on  the  living  suhject. 

In  the  humérus  the  natural  obliquity  of  the  hone  is  so  slight  that 
we  may  leave  it  ont  of  considération,  and  we  liave  no  hésitation  as 
to  the  measuring  points,  except  as  regards  its  inferior  extremity. 
"VVhite  measured  the  humérus  from  the  border  of  the  acromion  to 
tlie  point  of  the  olecranon.  M.  Hamy,  when  engaged  on  the 
subject  of  the  development  of  the  bone,  and  looking  for  its  maxi- 
mum, toolc  the  internai  border  of  the  trochlea.  M.  Broca,  wisliing 
to  join  the  humérus  to  the  radius,  makes  the  former  termina  te  at 
their  point  of  contact,  at  the  eondyle.  In  the  tibia  the  superior  limit 
is,  without  doubt,  the  fiat  articular  siu-face  ; wliile  the  inferior,  if  we 
require  the  true  length  of  the  leg,  is  the  cavity  articulating  with  the 
astragalus,  and  in  practice  one  of  the  borders  of  this  cavity;  we 
therefore  do  not  include  the  internai  malleolus,  wliich  is  like  a 
supplementary  bone.  It  certainly  is  not  rational,  •when  the  propor- 
tions of  the  limbs  are  in  question,  to  include  the  internai  malleolus- 
with  the  leg,  at  the  same  time  that  we  discard  the  styloid  process 
from  the  forearm  ; but  in  this  latter  case  necessity  makes  the  law. 

The  fémur  is  the  long  bone,  in  wliich  our  methods  of  proceeding; 
necessarily  vary  according  to  the  object  we  hâve  in  view.  If  we 
want  its  length  in  proportion  to  the  heiglit  of  the  body,  we  must 
talce  account  of  its  obliquity.  For  this  purpose  the  bone  is  placed 
on  its  posterior  surface,  so  that  the  two  condyles  are  square  with  the 
vertical  plane.  The  rogular  position  of  the  bone  on  the  living 
subject  is  thus  obtained  ; and  it  only  remains  to  déterminé,  with  the 
square,  its  superior  maximum,  whether  at  the  top  of  its  head  or  at 
the  point  of  tlie  grcat  trochanter — the  former  being  the  better  for 
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getting  at  tho  general  proportions.  If,  on  the  contrary,  tho  absolute 
length  is  required,  inclnsively  or  exclusively  of  tbe  great  trochanter, 
we  begin,  as  with  the  clavicle,  by  laying  the  bone  on  tlie  outer  side. 

Proportions  of  the  Skeleton. 

White,  as  far  back  as  tho  year  1794,  remarkod  in  tho  living 
subject,  and  demonstrated  both  on  this  and  on  the  skeleton,  that 
the  forearm  of  the  negro,  compared  with  the  ami,  is  longer  than 
that  of  the  European  ; but  not  going  into  tho  matter  further,  nothing 
was  done  up  to  the  tiine  of  Lawrence  in  1817. 

Humpliry,  in  1838,  was  more  explicit.  lie  stated  that  the 
tliigh  and  the  arm  of  the  negro  are  shorter  than  those  of  the  white, 
wldlohis  superior  extremity  is  longer;  that  there  is  but  little  différ- 
ence between  lus  arm  and  forearm  ; that  his  leg  is  of  the  saine 
length,  but  longer  as  compared  with  the  tliigh  ; and  that  his  hand  is 
an  eighth,  and  his  foot  a twelfth,  shorter.  The  following  are  his 
measurcments  relatively  to  the  stature,  this  being  = 100  : 

SU  25  DifToronco  as 

Europcan».  Ncgrocs.  regarda  the  negro. 


Huinorus  + radius 

...  33-69 

• •• 

34-68 

+ 0-99 

Fémur  + tibia  ... 

...  49-66 

50-63 

+ 0-97 

Radius  ... 

...  1415 

• •• 

1516 

+ 1-01 

Humérus... 

...  19-54 

• •• 

19-52 

- 0-02 

Tibia  

...  2215 

• •• 

23-23 

+ 1-08 

Fémur 

...  2751 

... 

27-40 

- 011 

But  the  objection  is  (see  page  82)  that  the  correct  stature  can- 
not  lie  ascertained  on  tho  mounted  skeleton.  Let  us  then  take 
M.  Broca’s  figures.  In  the  following  table  the  absolute  lengths  are 
compared  together  and  added.  AYe  draw  attention  particularly  to 
the  first  three  relations  : 

• DUT.  as 


Humérus  + radius:  fémur  + tibia  = 100.. 

Europeans. 
69-73  .. 

Xegroes. 

68-27 

reg.  negro. 

...  - 1-46 

Radius:  humérus  = 100  ... 

73-93  .. 

7940 

+ 5"47 

Radius  : fémur  + tibia  = 100  

29-54  .. 

30-38 

...  + 0-64 

Humérus:  fémur  + tibia  = 100  ... 

4011  .. 

38-20 

...  - 1-91 

Clavicle:  humérus  = 100  ... 

44-63  .. 

46-74 

...  + 2-11 

AYe  gather  from  this — (a)  That  the  clavicle  in  the  negro  is  longer 
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in  proportion  to  tlie  humérus,  (h)  Tliat  lus  anterior  extremity, 
from  the  slioulder  to  the  wrist,  is  a little  shorter,  Avliicli  is  an 
anomaly,  wlien  we  remember  tliat  it  is  longer  in  tlie  anthropoid  ; 
however,  it  may  probably  be  explained.  (c)  Tliat  his  radius  is 
perceptibly  longer  in  proportion  to  tlie  humérus,  thus  approximating 
it  to  tliat  of  tlie  ape  ; Wliite,  Hunipliry,  and  Broca  are  ail  agreed  in 
tliis  respect,  (cl)  Tliat  liis  tibia  is  longer  as  compared  witli  tlie 
fémur,  whicli,  if  our  statement  at  page  88  is  confirmed,  would  malce 
it  less  simian  than  tlie  European.  (e)  Lastly,  tliat  bis  humérus  is 
sliorter,  and  this  no  doubt  explains  the  above  anomaly.  The  upper 
extremity  of  the  negro  is  shorter  than  tliat  of  the  European,  not 
because  liis  radius  lias  been  lengthened,  but  because  his  humérus 
lias  been  shortened.  A superior  character  lias  originated  from 
the  union  of  two  inferior  ones.  The  anomaly  in  M.  Broca’s  table 
is  perhaps  accidentai — Mr.  Humphry’s  figures  giving  the  rela- 
tion to  the  height  of  the  body,  lead  us  to  think  so — it  loses  ail  its 
importance  when,  considering  the  diversity  of  races,  we  sce  the  un- 
important  position  winch  the  proportions  of  the  skeleton  exhibit 
in  the  sériés. 

The  following  are  some  relations  calculated  according  to  AI.  Broca’s 
mode  after  measurements  made  by  Barnard  Davis,*  Hunipliry,  Broca, 
and  ourselves  : 


Hum.+rad.:fem.-f  tib. 

Itad.  : lium. 

Tib.:  fem. 

1 Esquimau  ... 

71-3  (100) 

71'0  (100) 

75-8  (100) 

1 A'ino... 

68-4 

75-2 

768 

1 Andaman  ... 

70-3 

792 

81-8 

2 Javanese 

68-9 

82-0 

830 

4 Tasmanians 

68-2 

835 

81-3 

7 Australians... 

68-4 

75-5 

81-3 

8 New  Caledonians  ... 

69-5 

77-5 

83 'S 

5 Bosjesmans... 

68-4 

75-5 

835 

This  table,  which  is  somewhat  similar  to  the  foregoing,  shows  in 
tlie  first  column  tliat  we  must  not  cxpect  to  find  the  position  of 
a race  in  the  scale  in  the  proportion  of  the  upper  to  the  lower 
extremity.  It  is  true  the  Esquimau  and  the  Andaman  hâve  the 

* “ On  tho  Osteology  and  Peculiarities  of  the  Tasmanians,”  by  J.  Barnard 
Davis.  Harlem,  187  E 
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longest  vipper  cxtremity,  and  thc  four  lasmanians  tliG  shortest  in 
tho  list,  the  Europeans  coming  between  them.  By  far  thc  longeât 
radius  is  seen  in  thc  Javanese  and  lasmanians,  and  the  shortest  in 
tho  Esquimau,  while  thc  Europeans  are  intermediate  in  lcngth. 
Tlic  tibia  appears  to  be  decidedly  thc  longest  in  tho  inferior  races, 
and  shortest  in  tho  Esquimau  and  the  Aïno.  As  regards  tlio 
tibia,  thereforc,  the  balance  is  in  favour  of  Mr.  Humphry’s  vieivs, 
and  contrary  to  the  foregoing  calculations. 

It  is  clear  thus  far,  without  one’s  being  ablo  to  acconnt  for  it  on 
any  definite  principle,  that  the  proportions  of  Man  neither  approxi- 
mate  to,  nor  arc  far  romoved  from,  those  of  the  antliropoiil  in  ail 
parts  of  the  skeleton  at  once,  but  sometimes  in  one  and  sometimes 
in  another.  Xothing  is  more  opposed  to  the  monogenistic  theory 
of  hierarchical  gradation  of  races,  and  more  conformable  to  that  of 
parallel  formations.  A type  is  superior  in  one  point,  inferior  in 
another.  It  is  the  same  with  the  familv  of  the  anthropoids,  thore 
is  the  samo  divergence  of  proportions  between  their  généra  and 
spocios  as  between  the  hnman  races.* 

The  proportions  of  the  trunk,  with  tho  exception  of  the  pelvis, 
can  hardly  be  studied  except  on  the  living  subject. 


The  Pelri *. 

The  pelvis,  formed  by  the  two  ilinc  bones  ami  the  sacrum,  is 
divided  into  two  parts — the  great  pelvis,  or  wide  upper  portion,  and 
the  small  pelvis,  or  pelvic  cavity,  through  whieh  the  fœtus  passes 
at  birth.  Camper  and  Sœmmering  observed  that  the  pelvis  of  the 
negro  in  its  ensemble  is  narrower  than  that  of  the  white.  Cuvier, 
in  lus  brilliant  memoir  on  the  Hottentot  Venus,  insisted  on  the 
évidences  of  inferiority  whieh  lie  found  in  it.  'Weber  maintained 

Sce  " Mémoires.”  by  M.  Broca,  already  referred  to,  page  86  ; “A  Treatise 
ou  the  Hnman  Skeleton,”  by  Humphry,  Cambridge,  1858  ; “ Recherches  sur 
les  Proportions  du  Bras  et  do  P Avant-bras,”  by  E.  Hamy,  in  “ Revue 
d’Anthropologie,”  vol.  i.,  1873  ; “ Observations  on  the  Skeleton  of  a 
Hottentot,”  by  J eff.  11  yman,  in  “ Anthropol.  Review,”  London,  vol.  iii., 
1865,  &c. 
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that  tlie  inlet,  that  is  to  say  tlie  upper  opening  of  the  cavity, 
exhibits  four  forms,  which  arc  met  with  in  ail  races,  but  most 
frequently  the  oval  form  in  the  European,  the  square  in  the  Mon- 
golian,  the  round  in  the  American,  and  the  wedge-like  in  the  negro. 
In  1826  Vrolik  came  to  the  conclusion  that  the  pelvis  of  the  male 
negro — from  its  strength  and  thickness — from  the  want  of  trans- 
parency  of  its  iliac  fossæ — from  the  higlier  projection  of  its  superior 
extremity,  and  from  the  spinous  processes  of  the  iliac  bones  being 
less  projecting  and  less  separated  from  the  cotyloid  cavities,  approxi- 
mates  to  that  of  animais,  while  the  pelvis  of  the  negress  maintains 
a certain  slenderness.  In  1864  Joulin  asserted  that  the  transverse 
diameter  of  the  inlet  is  always  greater  antero-posteriorly  in  the 
female,  and  that  as  to  configuration,  there  are  only  two  human 
groups — the  European  and  the  Mongolian  negro.  In  the  negress,  he 
says,  the  iliac  bones  are  more  vertical,  the  transparency  of  the  fossæ, 
the  capacity  and  depth  of  the  cavity  less,  the  pubic  arch,  as  well  as 
its  angle,  greater.  But  M.  Joulin  had  only  studied  the  female 
pelvis,  and  M.  Pruner-Bey,  the  year  subsequently,  set  to  work  to 
prove  that  ethnie  différences  ought  rather  to  he  looked  for  in  the 
male  pelvis.* 

The  most  general  of  ail  the  characters  of  the  pelvis  is  the  relation 
of  its  breadth  to  its  length,  which  lias  been  already  described, 
page  67.  In  the  subjoined  table,  where  the  sexes  are  given 
separately,  the  length  being  equal  to  100,  the  breadth  would  be  : 

* On  tlie  pelvis,  see  “ Considérations  sur  la  Diversité  des  Bassins  des 
différentes  Races  Humaines,”  by  Yrolik,  Amsterdam,  1826;  “La  Doctrine 
des  Formes  Primitives  du  Crâne  et  du  Bassin  Humains,”  by  Weber,  1830  ; 
“ Des  Races  de  l’Océanie  Française  “ Du  Bassin  Néo-Calédonien,”  by  A. 
Bourgarel,  in  “ Mém.  Soc.  d’Anthrop.,”  vol.  i.,  1860  ; “ Anatomie  et 
Physiologie  du  Bassin  des  Mammifères,”  by  Joulin,  in  “ Arch.  de  Médic.,” 
6th  sériés,  vol.  iii.,  1864;  “Études  sur  le  Bassin  considéré  dans  les 
différentes  Races  Humaines,”  by  Pruner-Bey,  in  “ Bull.  Soc.  d’Anthrop.,” 
1864;  “Du  Sacrum  suivant  le  Sexe  et  Suivant  les  Races,”  by  Bacarisse, 
thesis,  Paris,  1873  ; “ Des  Proportions  Générales  du  Bassin  chez  l’Homme 
et  dans  la  Série  des  Mammifères,”  by  Paul  Topimrd,  in  “ Comptes  Rendus 
do  l’Association  pour  l’Avancement  des  Sciences,”  vol.  iii.,  1874,  Lille  ; “ Le 
Bassin  dans  les  Sexes  et  dans  les  Races,”  by  R.  Verneau,  thesis,  Pans, 
1875. 


Chap.  iv.] 


MUSCLES  AND  VJSCERA. 


307 


ilen. 

White  races...  ...  25 

Yellow  races  ...  2 

African  negroes  ...  17 

New  Caledonians  ...  14 

Bosjesmans  ...  ...  — 


Women. 


126-2  .. 

..  4 .. 

..  139-1 

125-7  .. 

•> 

..  138-3 

121-3  .. 

. 8 

..  133-8 

12HÜ  . 

..  5 

..  129-9 

— 

2 

. 135-6 

Other  less  important  osteometr 


ciil  characters  aiv  fumished  by  the 


skeleton,  which  want  of  space  prevents  us  from  entering  upon,  and 
which,  moreover,  are  still  under  investigation.  For  example 
(a)  The  degree  of  curvature  of  the  fémur,  tliat  is  to  say  tlie 
lieight  of  the  diaphysis  when  the  bone  is  placed  on  a horizontal 
plane;  (b)  The  angle  of  inclination  of  the  diaphysis  upon  the  plane 
passing  across  the  inferior  surface  of  the  eondyles,  tliat  is  to  say, 
its  normal  oblitpiity  in  the  standing  }iosition  ; (<•)  The  angle  of  the 
neck  with  the  diaphysis  ; (</)  The  angle  of  torsion  of  the  humérus  ; 
(c)  The  antero-posterior  and  transverse  diaraetors  of  the  tibia,  from 
winch  an  index  is  formed  for  cstimating  platycnemia  ; (/)  The 
breadth  and  thickness  of  the  olecranon,  whicli  give  anotlier 
important  index  ; (g)  The  lengtli  of  the  calcanéum  behind  the 
articulai-  border  of  the  tibia  ; Sic. 


Afutcleii,  1 isccitif  1 esse/-*,  hh>/ 

Theiv  study,  equally  with  tliat  of  tin*  boues,  forma  juirt  of  the 
comparative  anatomy  of  Man  ; but  we  cun  only  give  a brief  sketch 
of  the  subject. 

The  anatomy  in  ordinary  use  with  physiciaus  lias  been  aeipiired 
in  our  dissecting-rooms,  on  white  subjects,  of  whicli  tliere  is  always 
a plentiful  supply.  Sonie  few  negroes  and  Mongolians  hâve  also 
been  submitted  to  dissection,  but  without  much  attention  being 
paid  to  the  subject.  It  is  only  now  tliat  tliis  branch  of 
antliropology  is  beginning  to  spring  into  life.  begin  to  tind 

tliat  tliere  are  as  inany  reasons  why  we  slioidd  seareh  into  the 
différences  which  exist  in  internai  organs  as  into  the  features  of  the 
coimtenance.  Sonie  splendid  Works  on  the  anatomy  of  foreign 
races  hâve  already  appeared  ; anatomical  variations,  supposed 
anomalies,  are  no  longer  passed  by  as  matters  of  no  interest  ; and 
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tlie  laboratory  of  M.  Broca  is  so  arranged  as  to  furnisli  the  amplest 
materials  for  study,  and  bids  faiv  one  day  to  supply  tlie  deficiency 
Avhicli  has  been  so  long  experienced.  One  fact  has  been  already 
aseertained — namely,  tliat  tlie  muscular  System  is  the  seat  of 
différences  : sonie  as  to  the  nature  of  tlie  cliaracters  wliicli  we 
hâve  termed  unimportant  ; others  produced  by  arrangements  which 
are  found  normally  in  various  classes  of  tlie  mammalia.  The 
variations  exhibited  by  the  cutaneous  muscle,  the  muscles  of  the 
face  or  of  the  ears,  the  adductors  of  the  arm,  the  rectus  abdominis 
muscle,  the  muscles  of  the  hand  and  foot,  the  glutæi,  and  the  triceps 
of  the  calf  of  the  leg  are  in  this  category.  Sonic  are  even  repeated 
so  frequently  in  certain  individuals  of  the  same  race  as  to  lead 
us  to  ask  if  they  are  not  the  normal  condition  in  that  lace,  and 
one  of  its  characteristic  features.  The  skeleton  of  itself  recog- 
nises  the  existence  of  peculiarities  of  the  muscular  System,  and 
exliibits  them  in  defaiüt  of  postmortem  examination.  Thus  the 
development  of  the  temporal  fossa,  in  extent  and  depth,  shows 
the  degree  of  development  of  the  temporal  muscle  wliicli  was 
inserted  there  ; the  fémur  à colonne  and  the  cliannelled  fibula  of 
our  ancestors  of  the  Eyzies  testify  as  to  the  strength  and  size  of 
their  posterior  fémoral  muscles,  and  of  the  external  muscles  of  the 
leg.  AU  the  internai  parts  of  the  body  are  subject  to  variety  in 
different  races  : the  peritoneum,  the  ileo-cæcal  appendix,  the  liver, 
the  larynx  ; and  if  the  smaU  number  of  cases  observed  did  not  lead 
us  to  fear  pronouncing  as  an  individual  variation  one  of  an  ethnie 
character,  we  might  mention  many  examples  of  them.  Xo  doubt 
spécial  peculiarities  in  the  internai  generative  organs  wül  be  dis- 
covered.  Mr.  Bakewell  at  one  time  thouglit  lie  had  discovered 
différences  in  the  blood  globules  : they  were  attributable  to  accli- 
mation.  Xevcrtlieless  we  hope  lie  will  continue  to  prosecute  liis 
i nquiries  in  this  direction.* 

* See  “ On  the  Various  Forma  of  the  Glottis,”  by  Gibb,  in  “ Anthrop. 
Review,”  vol.  ii.,  1864;  anol  “On  the  Larynx  of  the  Negro,”  by  the  sanie 
author,  in  “Anthrop.  Review,”  vol.  iii-,  1865;  “Dissection  of  a Bosjcsman 
Woman,”  by  Flower  and  Marrie,  in  “ Joarn.  of  Anat.  and  Physiol.,  London, 
1867;  “Observations  d’ Anatomie  Anthropologique  sur  le  Corps  dan 
Nègre,”  by  Koperniçki,  in  “Revue  d’ Anthrop.,”  vol.  i.,  18/-,  M.  iu 
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The  nervous  System  lias  been  the  subject  oî  doser  study. 
Sœmmering,  and  after  him  Jacquart,  demonstrated  that  the 
nerves  of  the  negro,  particularly  tliose  of  the  base  of  the  brain, 
are  larger  than  those  of  the  European.  It  has  been  aseer- 
tained  tliat  his  cérébral  substance  is  not  so  wliite.  Witli  regard  to 
the  external  structure  of  the  brain  and  its  convoi utions,  no  funda- 
niental  différence  between  tliem  has  been  as  yet  discovored  ; wliich 
was  to  be  expected,  inasmuch  as  there  is  none  between  Man  and 
the  anthropoid.  Xevertheless  there  are  gradations  as  regard*  the 
richness  of  the  secondary  convolutions.  1 lie  convolutions  are 
larger  and  less  complex  in  the  inferior  races,  The  Buperior  frontal 
avus  not  unfoliled  in  the  Hottentot  Venus;  the  pli*  <1>‘  /ni**1  i'/<  fiom 
the  pariétal  to  the  occipital  lobe  are  exceptionally  less  superficiul 
on  one  side,  so  that  the  perpendicular  tissure  is  more  visible,  and 
the  occipital  lobe  botter  niarked  ; there  is  in  fact  more  or  less  Avant 
of  symmetry  between  the  two  sides.  Eut  these  are  individual 
variations,  and  not  characters  of  race. 

The  Aveiglit  of  the  brain,  one  would  suppose,  ought  to  exhibit 
différences  of  a more  important  e.haracter.  Xothing  of  the  kind. 
Individual  variations  Avholly  prevail,  and  necessitate,  more  than  in 
any  otlier  character,  our  carrying  on  our  investigations  upon  an 
extended  basis. 

X oaa',  if  wwtgKfng  the  brain  BBBediatdy  after  death  lmd  lx*e» 
practised  on  a suttieiently  large  seule  either  in  Europe  or  America, 
it  could  hardly  bave  been  so  in  countries  inhabited  by  thé  inferior 
races.  The  process  of  Aveighing  requiros  the  most  minute  care,  and 
sliould,  properly,  be  conducted  wlieu  the  brain  is  in  a fresh  state, 
and  not  after  lnvving  been  kept  in  spirit.  Thus  science  has  but 
feAV  materials  to  Avork  Avith.  These  variations  dépend  on  âge,  s ex, 
stature,  the  disease  which  avus  the  cause  of  death,  the  indmduaTs 
amount  of  intelligence,  Scc.  Mre  hâve  referred  to  tliis  at  page  1 20  ; 
Ave  shall  confine  ourselves  therefore  to  making  an  approximate 

zinski's  “ Mémoires,”  already  quoteci  ; “ De  la  Valeur  des  Anomalies 

Musculaires  au  Point  de  Vue  d’ Anthropologie  Zoologique,”  by  Samuel 
Pozzi,  in  “ Comptes  Rendus  de  l’Assoe.  pour  l!Avanc.  des  Sciences,” 
vol.  iii..  1874:  &c. 
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estimate  of  the  probable  percentage  iu  the  form  of  a table  similar  to 
tliat  of  Parchappe* 


As  to  sex 

» âge  

» hciglit 

,,  mental  disease  .. 

„ idiot  cy 

„ last  illness 
„ intelligence 


Variations  in  tlie  total  weight. 
10  per  cent. 

4 „ 

4 „ 

4 to  5 „ 

18*  „ 

10  (P)  „ 

20  „ 


ïhis  shows  tliat  we  ought  to  take  brains  in  precisely  identical 
conditions,  tliat  is  to  say  liealthy  ones  of  the  same  âge  and  the 
saine  sex,  and  to  take  care,  following  Husclike’s  example,  not  to 
confound  the  cases  of  individuals  who  hâve  died  imder  ordinary 
circumstânces  with  those  who  hâve  died  suddenly  in  sonnd  liealth, 
such  as  suicides.  The  différence  between  tliem  may  be  as  much  as 
130  grammes,  or  as  great  as  between  the  means  of  a superior  and  an 
inferior  race.  But  an  eut  ire  security  is  afforded  to  the  comparison 
of  the  brain  in  different  races  by  the  individual  variations,  wliich 
are  so  capricious,  and  are  dépendent  on  so  many  external  circum- 
stances  of  original  or  acquired  intelligence,  or  more  still  on  cérébral 
activity,  whatever  its  pliysiological  manifestations  may  be.  The 
density  of  the  cérébral  substance  increases  probably,  as  well  as 
the  total  volume  and  richness  of  the  convolutions,  by  intellectual 
activity.  • The  brain  of  an  Australien,  superior  relatively  to  his 
fellows  around  him,  will  he  heavier  and  liave  more  convolutions 
tlian  tliat  of  a Parisian  of  mere  médiocre  intelligence.  The 
déviation  of  20  per  cent,  in  the  weight  of  the  brain  in  the  wliite 
race  is  the  différence  between  the  average  weight  of  this  race  and 
tliat  of  the  brains  of  Cuvier  and  Dupuytren.  Supposing  tliat  these 
two  cases  are  anomalies,  and  reducing  the  déviation  one  lialf,  it 
would  still  be  1 30  grammes.  Here,  therefore,  more  tlian  in  any 
other  anthropological  charactcr,  we  must  make  our  calculations 
upon  large  masses,  in  wliich  individualités  are  lost.  Bcaring  these 


* The  average  weight  of  the  brain  of  idiots  as  taken  by  Mr.  Crochley 
S.  Claphani  is  1188  grammes  in  the  male,  and  1057  in  the  femule. 
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things  in  minci,  ve  sliall  reproduce  the  following  table  of  weights 
of  the  brain  in  various  races  :* 


Men. 

Grammes. 

105  English  and  Scotch  (Peacock)  ... 

... 

...  1427 

28  French  (Parchappe)  

... 

...  1334 

40  Germans  (Huschke) 

... 

...  1382 

18  „ (Wagner)  

...  1392 

50  Austrian8  (Wiesbach)  ... 

... 

...  1342 

1 Annamite  (Broca) 

...  1233 

7 African  Negroes  (various  authors) 

...  1238 

8 „ „ (Broca) 

... 

...  1289 

1 Negro  of  Pondicherry  (Broca) ... 

... 

...  1330 

1 Hottentot  (Wyman)f  

... 

...  1417 

1 Cape  Negro  (Broca) 

... 

...  974 

Worncn. 

34  English  and  Scotch  (Peacock)  ... 

... 

...  1260 

18  French  (Parchappe) 

... 

...  1210 

22  Germans  (Huschke)  

... 

...  1244 

13  „ (Wagner)  

... 

...  1209 

19  Austrians  (Wiesbach)  ... 

... 

...  1160 

2 African  Négresses  (Peacock)  ... 

...  1232 

2 „ „ (Broca) 

... 

...  1067 

2 Bushwomen  (Marshall,  Flower,  and  Murrio) 

...  974 

1 Australian  (Owen)  

... 

...  907 

* Seo  the  “ Mémoire  ” of  Parchappe,  already  quoted  ; “ Sehœdel,  Uirn,  uncl 
Seolo  des  Menscheu  und  der  Thiere,”  by  lluschke,  Jena,  1854  ; “ On  the 
Weight  of  the  Brain,  and  the  Circumstances  afïecting  it.”  by  J.  Thomiun, 
in  “Journal  of  Med.  Sciences,”  vol.  xii.  ; “Contributions  towards  deter- 
miniug  the  Weight  of  the  Brain  in  different  Baces  of  Men,”  by  J.  Barnard 
Davis,  London,  1S68  ; “On  the  Weight  of  the  Brain  of  the  Negro,”  by 
Peacock,  in  “Ment.  Anthrop.  Soc.,  London,  vol.  i.,  1863  64;  “Mémoires,” 
by  Wagner,  Broca,  Gratiolet,  already  quoted,  in  “ Bull.  Soc.  d' Anthrop.,” 
Paris,  1S62. 

f This  exeeptional  weight  in  a negro  is  snrpassed  by  one  of  M.  Broca’ s 
negroes,  which  is  as  much  as  1500  grammes.  May  it  not  be  asked  whether 
the  free  negro  living  among  Europeans  has  not  a heavier  brain  than  if  he 
had  rCmained  in  his  own  country,  far  removedfrom  groat  intellectnal  excite- 
ment  ? With  regard  to  Wyman’s  Hottentot,  his  stature  was  169  centimètres, 
which  is  sufficient  to  show  that  he  was  not  a Hottentot  but  a Kaffir,  or  at 
least  a half-caste. 
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"\\  e liave  omitted  from  tliis  list  a sériés  of  weights  taken  during 
the  American  Avar,  by  Sandifort  B.  Hunt,  which  included  405 
brains  of  Avilîtes,  blacks,  and  half-castes.  Mr.  B.  Davis  finds  fault 
Avith  tlieir  author  for  not  having  indicated  bis  metliod  of  operating. 
These  Aveigbts,  notAvithstanding,  are  of  considérable  A'alue  for  tlieir 
reciproeal  relations. 

In  tbe  first  place,  the  mean  Aveiglit  of  278  European  brains  Avas 
1430  grammes  ; tbe  extremes  being  963  and  1842  respectively. 
This  latter  Avas  evidently  a case  of  disease,  or  belonged  to  soine 
obscure  Cuvier.  In  tbe  second  place,  tbe  mean  Aveiglit  of  141 
negroes  Avas  1331,  and  tbe  maximum  and  minimum  1507  and 
1013  respectively.  Tbe  autbor  divides  tbe  half-castes  into  Avhite 
and  black,  accordmg  to  tbe  degree  of  mixture  of  breed.  It  is  tbe 
metliod  of  determining  tliis  degree  to  Avhich  exception  may  be  taken.* 


24  Whites 

Grammes. 

...  1424 

25  Three  parts  Avhite. . . 

...  1390 

47  Half  white,  or  nrulattoes... 

...  1334 

51  One  quarter  Avhite 

...  1319 

95  An  eighth  Avhite  ... 

...  1308 

22  A sixteenth  Avhite... 

...  1280 

141  Pure  negroes 

... 

...  1331 

Does  not  tbis  seem  to  shoAV  tliat  tbe  Avhite  blood  Avhere  it  pré- 
dominâtes in  a mixed  breed  exercises  a preponderating  influence  in 
favour  of  cérébral  development,  Avliile  tbe  inverse  prédominance  of 
negro  blood  leaves  tbe  brain  in  a condition  of  infcriority  approaching 
even  tbat  of  tbe  pure  negro  ? Tbis  Avould  lead  us  to  believe  tliat 
tbe  mixed  breeds  assimilate  tbe  bad  more  readily  tlian  tbe  good. 

In  default  of  being  able  to  obtain  direct  Aveights  of  tbe  brain  ni 
suffi  ci  eut  numbers  in  tbe  varions  races,  avc  must  address  ourselves 
to  tbe  cranial  capacity.  B.  Davis,  Wiesbacli,  and  Welcker  bave 
endeavoured  in  tbis  Avay  to  ascertain  tbe  probable  Aveiglit,  and  bave 
published  long  tables  on  the  subject.  Mr.  Davis  makes  use,  as  Ave 
ail  know,  of  sand  in  making  bis  calculations.  From  tbe  total 

* “ The  Negro  as  a Soldier,”  by  Sandifort  B.  Hunt,  “ Antliropological 
Eeview,”  vol.  vii.,  18G9. 


WEIGHT  OF  THE  BRAIN. 


313 


Chap.  iv.] 


wemlit  of  sand  lie  subtracts  15  per  cent,  for  tlie  membranes,  the 

O 

blood  of  the  venous  sinuses,  and  the  serous  fluid  within  the  cavity 
of  tlie  cranium.  Others.  consider  tliat  13  per  cent,  is  neivrer  the 
mark.  As  a matterof  factthe  waste  varies  extraordinarily  between 
one  cranium  and  another.  * 

The  spécifie  weight  of  the  dried  sand  being  taken  at  1+25,  and 
tliat  of  the  cérébral  substance  at  10+0  (wliieh  alao  varies),  the 
calculation  is  very  simple.  The  following  are  sonie  results,  selected 
by  Mr.  B.  Davis,  from  a list  of  133  examples: 


Mon. 

Grammes. 

Womon. 

(•ranime». 

English  ...  ... 

21 

1 I2.'> 

13  ... 

1222 

Chinese 

25 

...  1357 

8 ... 

1298 

Esquimaux  ... 

5 

1396 

5 ... 

12+7 

Negroes  of  Dnhomey 

9 

1822 

3 

1249 

Austral  inus  ... 

17 

...  1197 

...  7 

1169 

M.  Wiesbach  lias  confimied  the  value  of  this  metliod.  Ile 
obtained  the  cubic  measurement  of  115  cmnia  with  sand,  deducted 
from  it  tlie  probable  weight  of  the  brain,  and  then  weighed  this 
organ.  The  following  was  the  resuit,  in  grammes,  in  males  below 
00  years  of  âge  : 


5 

Crnnin  .. 

Age. 

. 10  to  19  . 

Weight 
calcula  ted. 

..  127006  ... 

lHrect 

weight. 

1223-85 

Oiflerencc. 
...  46-21 

75 

» 

. 20  ..  89  . 

..  135511  ... 

1341-43 

...  13-68 

9 

» •• 

. 30  „ 59  . 

..  137+95  ... 

1330  12 

...  44-83 

11 

» 

. 60  „ 90  . 

..  13+9-44  ... 

1211  21 

...  108-23 

This  approximation  ought  to  sulfice,  for  why  sliould  we  go  on 
witli  so  complicated  a proceeding  wlien,  after  ail,  we  can  only 
substituts  one  figure  for  another,  the  relation  remaining  the  saine 
in  the  different  sériés?  We  cannot  expect  to  compare  this  new 
resuit  with  the  weight  obtained  directly.  Une  of  tlie  most  certain 
cléments  of  divergence  between  one  race  and  another  is  precisely 
the  density  of  the  cérébral  substance,  wliieh  is  liere  supposed  to  be 
uniform.  The  operation  of  Mr.  Davis  really  gives  only  tlie  relative 

In  eight  negroes  M.  Broca  founcl  a différence  of  from  8 to  20  per  cent, 
between  the  weight  of  the  brain  and  the  cranial  capacitv. 
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volume,  tlierefore  wc  may  as  Avell  confine  ourselves  to  the  cranial 
capacity  itself. 

Providecl  that  ail  the  conditions  for  weighing  the  hrain  properly 
are  fiüly  complied  Avitli,  that  the  influence  of  the  disease  of  Avhich 
the  individual  died  is  taken  into  considération,  as  Avell  as  the 
hypostatic  accumulation  of  blood  in  depending  parts  at  the  time  of 
deatli  ; that  some  form  of  Avicker  reeeiver  is  made  use  of  in  Avhich 
to  place  the  hrain,  for  a given  time,  so  as  to  alloAV  it  to  drain,  &c. — 
then  the  différence  of  Aveight,  according  to  race,  miglit  be  ascertained  ; 
in  the  sanie  Avay,  différence  in  the  Arolume  of  the  cavity,  fluids 
and  blood  included,  may  be  ascertained  by  regular  cubic  measure- 
ment.  Consequently,  until  some  better  method  lias  been  suggested, 
Ave  must  rely  more  upon  oiu'  tables  of  cubic  measurements  (see 
page  230). 


CH  APTE  R Y. 

PHYSICAL  CHARACTERS  IX  THE  LIA'ING  SUBJECT — AXTHROPOMETRICAL 

CHARACTERS — PROPORTIONS  IX  ART STATURE MEASUREMEXT  OF 

THE  HEAD  AND  BODY. 

The  physical  characters,  deduced  from  the  examination  of  the 
internai  organs,  occupy  the  highest  place  in  natural  history,  for  the 
sole  reason  that  the  field  in  Avhich  they  are  displayed  is  more  A’ast. 
But  antlu’opologists  and  naturalists  do  not  on  that  account  neglect 
tliose  Avhich  the  external  organs  manifest,  and  Avhich  invite  a much 
greater  amount  of  attention.  Among  the  latter  some  hâve  reference 
to  the  envelope  of  the  body  itself,  and  its  connections  ; such  as  the 
colour  of  the  skin,  the  character  of  the  hair,  and  Avhatever  lias 
reference  to  the  external  organs  of  sense  and  reproduction.  They 
are  ascertained  by  inspection,  and  are  only  exceptionally  expressed 
by  figures  : tliese  then  Avili  be  our  descriptive  characters.  Othcrs  are 
only  the  refiex  of  the  internai  conformation,  and  are  obtained  by 
systeniatic  measurements  : tliese  arc  anthropometrical  characters. 
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Sucli  are  the  proportions  of  the  body,  Avhich  avc  may  think  our- 
selves  fortunate— seeing  the  few  opportunities  Ave  hâve  of  noticing 
them  on  the  skeleton,  and  still  less  on  the  dead  body — to  be  able 
to  verify  upon  the  living  subject,  and,  even  to  do  this,  Ave  hâve  to 
appeal  to  the  kindness  of  t nivellera 


Anthropomcl rical  Cliamcteiv.  Propwtion a <>j  the  Bothj. 

The  sculptors  of  antiquity  Avéré  the  tiret  to  make  theso  their 
study.  Certain  canons,  that  is  to  say,  conventional  rules,  based  no 
donbt  on  observation,  but  more  still  on  individual  feeling,  Avero 
adopted  hy  them.  Three  of  these  Avéré  recognised  among  the 
Egyptians,  and  one  among  the  Greeks — the  farnous  statue  of 
Polycletus.  But  thoy  devfated  from  them  acoording  to  the  coneej*- 
tion  Avhicli  tliey  desired  to  infuse  into  their  Avork.  If  they  Avished 
to  represent  a god,  as  Jupiter,  for  example,  they  developed  the 
subject  less  hy  a rigorous  adhérence  to  nature  than  by  selecting 
from  those  ai’ound  them  a form  of  forehead  Avhich  suited  them  the 
best,  or  hy  cunningly  hringing  the  car  Ioavct,  by  Avhich  the  facial 
angle  Avas  enlarged  ; if  they  aimed  at  nobleness  and  grâce,  the 
neck  Avas  bare,  the  limbs  Avere  mado  round  and  slim  ; if  at  the 
sublime,  the  lieed,  the  limbe,  and  especially  the  joints,  Avéré 
made  larger  (Qiv'telrt).  AYide  shouldere  denotod  strength  ; nnrrow 
skoulders  youtli,  or  efteminate  character  ; the  trunk  ail  of  one  si/e, 
or  draAvn  in  at  the  Avaist,  had  aleo  its  signification.  The  pelvis  a va. s 
contraeted  Avlien  it  Avas  designed  to  aAvaken  modest  sentiments,  or 
Avidened  Avhen  hitended  to  excite  feclings  of  an  opposite  character. 
lvigorous  exaetness  was  so  little  sought  after  by  the  Greeks  that 
they  Avéré  not  afi-aid  to  commit  the  most  egregious  eiTore  in  anatomy 
( Gerdy ),  and  eAren  to  make  the  limbs  unequaL  In  the  Laocoon 
the  left  leg  is  longer  than  the  right,  and  in  one  of  his  sons  it  is 
the  reverse.  The  Pythian  Apollo  and  the  Venus  de  Medicis  liave 
eacli  one  leg  longer  than  the  other  ( Audrun ). 

The  varions  seliools  Avkicli  hâve  succeeded  the  Renaissance  period 
liave  been  inspired  ivitk  the  same  ideas.  In  Italy,  height  of  figiire 
Avas  expressive  of  digmty.  In  Spain,  the  ligure  Avas  reduced  in 
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size  with  a view  to  dénote  delicacy  o£  fonn.  In  Holland,  it 
was  made  large  to  illustrate  realism.  In  France,  of  late,  the  liead 
■only  lias  been  exaggerated,  witli  a view  to  its  exciting  greater 
attention.  The  artistic  and  the  anthropological  conception  therefore 
are  contradictory  tlie  one  to  tlie  other  : the  one  idéalisés  the  beautiful, 
the  other  searches  after  the  true.  Art,  then,  ought  to  rest  upon 
anthropology,  in  that  its  whims  are  tolerated,  though  under  the 
express  condition  that  they  do  not  go  beyond  the  individuel  varia- 
tions wliich  anthropometry  reveals  to  it.  If  there  is  no  art  without 
feeling,  neither  is  there  any  without  design  and  without  trutli. 

It  had  not  occurred  to  the  ancients  that  there  were  différences  in 
the  proportions  of  the  various  races  of  mankind,  notwitlistanding 
wliich,  as  M.  Edwards  has  remarked,  the  Greeks  set  before  them 
two  types,  the  divine  and  the  heroic.  Alniost  involuntarily,  the 
Egyptiens  took  as  tlieir  model  two  nidigenous  types,  not  including 
those  of  negroes  and  Jews,  wliich  figured  more  particularly  among 
tlieir  prisoners  of  war.  Lut  the  sentiment  wliich  prevails  thxough- 
out  antiquity,  and  wliich  is  perpetuated  tlnoughout  the  Renaissance 
period  up  to  the  présent  time,  is,  that  unity  of  the  hunian  type 
«corresponds  to  unity  of  species.  It  was  tins  whicli  led  Quételet 
to  affirm  that  ten  individuels  of  tlie  sanie  âge  and  of  the  sanie  sex 
were  ample  to  exliibit  the  proportions  of  the  body,  and  that  ail 
déviations  from  tliem  were  only  individuel  variations. 

The  opposite  doctrine  of  the  plurality  of  types  did  not  begin  to 
be  delineated  until  the  time  of  Albert  Durer.  Camper  aided  in 
■developing  it.  It  is  now  generally  admitted,  and  we  look  for  the 
negro  idéal,  or  the  Mongol  idéal,  as  well  as  for  the  white  idéal.  It 
is  upon  this  conception  that  the  science  of  the  proportions  of  bodies, 
as  ascertained  by  anthropometry  and  by  the  method  of  averages, 
rests.  And  in  the  first  place  let  us  give  tlie  ternis  of  the  modem 
canon,  as  tauglit  in  the  schools  of  art,  wliere  the  white  is  the 
standard  for  the  anatomy  of  the  figure,  as  it  is  in  the  dissccting- 
rooms  for  ordinary  anatomy.* 

* “ Les  Proportions  du  Corps  Humain  mesurées  sur  les  plus  Belles  Figures 
<lc  l’Antiquité,”  folio,  by  Gérard  Audran,  1863;  “Anatomie  des  Formes 
Extérieures  du  Corps  Humain,”  8vo.,  by  P.  N.  Gcrdy,  Paris,  1869;  “Types 
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“ The  luunan  boily  is  eqdal  to  eiglit  lengths  of  thc  lieiul,  dividecl 
thus:  from  the  vertes  to  the  chin,  one  ; from  the  chin  to  the 
nipples,  one  ; from  these  to  the  umbilicus,  one  ; from  the  umbilicus 
to  the  génital  organs,  one;  from  these  to  the  middle  of  the  thigh, 
one  ; from  this  point  to  the  spine  of  the  tibia,  one  ; from  this  spine 
to  the  middle  of  the  leg,  one;  from  this  to  the  ground,  one  (Gerdtj). 

“ The  liead  is  divided  into  four  equal  parts  : from  the  vertes  to 
tire  line  of  the  hair  ; from  this  point  to  the  root  of  the  nose  ; from 
the  root  to  the  base  of  the  nose;  from  this  base  to  the  chin  (fr  erdy). 

“The  spaee  between  the  eyes,  and  the  breadth  at  the  laise  "1  tlie 
nose,  are  each  equal  to  one  length  of  the  eye.  Iho  moût  h and  ear 
are  each  equal  to  two  lengths  of  the  eye. 

“The  length  of  the liaïul  and  that  of  the  face  (from  the  line  of  the 
hair  to  the  chin)  are  equal,  and  form  the  ninth  part  of  the  stature. 
The  length  of  the  foot  and  the  eircumference  of  the  elenched  fist 
are  equal,  and  form  the  sixth  part  of  the  stature. 

“But  these  are  only  approximations,  and  likc  ail  canons  are 
only  for  the  purpose  * >f  refreshing  the  memory.  Lot  lis  sec  what 
the  real  dimensions  are.  As  in  the  skeleton,  there  aiv  two  metbods 
of  ascertaining  the  proportions  of  the  body  : one  consista  in  com- 
paring  the  principal  parts  together,  as  the  superior  extremities  to 
the  inferior,  the  forearm  to  the  arm;  the  otlier  to  mince  the. 
dimensions  obtained  into  thousandths  of  the  stature.  1 he  lutter  is 
the  better,  and  the  readiness  vit  h which  it  can  lu-  bail  recourse  to 
is  preoisely  that  which  gives  the  advantage  of  the  mensurements 
on  living  subjects  over  those  of  the  skeleton.  The  tiret  tliing, 
therefore,  is  to  ascertain  the  stature." 


Stature. 

This  is  arrived  at  witli  difficultv  on  the  skeleton,  as  we  hâve 
shown  at.  page  81.  On  the  dead  body  when  laid  ont  straight  it 

Ethniques  représentés  par  la  Sculpture  et  Proportions  du  Corps,”  by 
Cordier,  in  “ Bull.  Soc.  d’Anthrop.”  ; article  “ Anatomie  des  Beaux  Arts,”  by 
Dechambre,  in  “ Encycl.  Sc.  Méd.,  1866  ; “ Anthropométrie,”  by  Quételet- 
Brussels,  1871  : &c. 
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loses  about  13  millimètres.  Tlie  best  Avay  is  to  takc  it  on  the 
living  subject,  which  allows  of  our  pursuing  our  investigations  upon 
large  numbers,  in  Avhom  the  individual  variations  are  lost. 

The  height  or  stature  varies,  like  ail  the  dimensions  of  the 
various  parts  of  the  human  body,  according  to  âge,  sex,  individual 
peculiarity,  external  circumstances,  state  of  previous  health,  and 
race. 

At  birth  man’s  height  is  about  50  centimètres,  according  to 
Quételet;  at  5 years  of  âge,  about  1 mètre  ; at  15,  1*50  mètre;  at 
1 9 years  of  âge  he  Avants  1 5 millimètres  to  complété  bis  full  height, 
whicli  is  reached  generally  at  or  about  30  years  of  âge,  though  this 
varies.  From  50  to  60  years  of  âge  the  height  always  decreases, 
according  to  Quételet,  and  at  90  years  of  âge  is  less  by  7 centimètres. 
From  our  own  personal  observation  we  find  tliat  this  is  so  almost 
universally,  and  conscquently,  in  order  to  get  at  the  true  stature,  Ave 
ought  to  confine  ourselves  to  individuals  beyond  30  years.  The 
woman  is  shorter  than  the  man.  on  the  average  about  1 2 centimètres  ; 
that  is  to  say  she  is  7 per  cent,  less  in  height.  Consequently,  Avhen 
we  Avisli  to  compare  the  measurements  of  botli  directly,  we  must  add 
to  that  of  the  woman,  or  deduct  from  that  of  tlie  man,  7 per  cent. 
Fut  this  différence  varies  according  to  race.  It  is  greater,  cœtcris 
pciribus,  in  tall  races,  and  less  in  races  of  low  stature.  In  the 
former  it  reaches  an  average  of  14  centimètres,  or  8 per  cent.  ; and 
in  the  latter,  7 centimètres,  or  5 per  cent.  Therefore,  according  as 
we  hâve  to  do  witli  tall,  medium,  or  short  races,  we  add,  wlien 
making  the  comparison  of  the  woman’s  with  the  man’s  height,  8, 
7,  or  5 per  cent,  to  lier  measurement.  Between  individuals  of  the 
same  âge,  sex,  and  race,  the  height  varies  indefinitely.  In  fifty-five 
sériés  in  whicli  we  made  the  comparison,  the  différence  between  the 
maximum  and  the  minimum  was  from  9 to  39  centimètres.  The 
difficulty  is  to  distinguish  those  which  are  normal  from  those  which 
ought  to  be  looked  upon  as  dwarfs  or  giants,  the  transition  is  so 
imperceptible.  In  more  than  1,000,000  American  soldiers,  five 
Avore  above  2'032  mètres,  and  foiu*  beloAV  F244  mètre;  but  the 
averages  are  not  affected  in  conséquence  of  this,  because  the 
abnormal  cases  liave  in  ail  probability  been  equally  distributed  at 
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the  two  extremities  of  tlie  sériés.  The  only  condition  îs  thut  the 
sériés  shonld  be  sufficiently  numerous.  External  cireumstances 
hâve  a certain  iniiiience  on  the  stature  of  the  individual  Yillenné 
brought  forward  évidence  to  show  that  tlie  stature  was  niueli 
higher  previously  to  the  year  1813  in  the  arrondissements  of  Paris, 
in  conséquence  of  the  prosperous  condition  of  tlie  population. 
M.  Gould  also  showed  that  the  stature  of  American  sailors  is  less 
than  that  of  soldiers  of  the  saine  race,  who  were  better  fed. 
Dis.  Bertrand,  Peruy,  Mouillé,  and  Lêques  point  to  poor  countries 
where  the  stature  is  low,  while  close  beside  them,  where  the 
country  is  rich,  it  is  liigh.  D’Orbiguy  came  to  the  conclusion, 
after  examining  a large  number  of  Southemers  of  the  L nited  State>. 
that  the  stature  decreased  witli  the  latitude.  Quetelet  found  that 
in  Belgium  the  townspeople  are  tallcr  tlian  the  country  folk  ; and 
Dr.  Beddoe  provas  the  eontrary  to  1h*  the  case  in  England  : two 
facts  winch  may  be  explained  differently  by  diflerent  people. 
M.  Durand  (de  Gros)  states  that  in  chalk  districts  tlie  inhabitants  are 
tidler  than  in  the  districts  of  the  primary  rocks.  But  ail  these 
matters  require  further  considération.  Suflicient  account  is  not 
taken  of  the  races  wliicli  liave  been  intenningled  with  the  popu- 
lation  in  towns,  in  a way  sometimes  the  most  unexjieeted,  and 
under  a great  variety  of  intluences.  One  of  the  causes  which 
Dr.  Beddoe  hrings  forward,  with  a view  to  explain  his  statement 
above  referred  to,  is  the  varied  intluences  which- are  at  work  among 
tlie  population  of  towns.  We  shonld  idso  consider  whether  the 
acquired  diminution  or  increasc  in  stature  is  not  purely  individual, 
as  well  as  under  what  conditions  and  after  how  many  générations 
the  change  would  become  hereditary  and  permanent.  To  the 
influence  of  external  circumstances,  mode  of  physical  existence,  and 
food,  may  be  added  that  of  healtli.  It  is  absolutely  invariable, 
provided  that  the  morbid  agencies  are  at  work  before  the  period 
when  the  epiphyses  of  the  long  bones  are  entirely  welded  to  the 
diaphysis.  Tliis  period  is  indicated  in  the  table  at  page  140,  but 
growth  ought  still  to  continue  slowly  and  within  certain  liniits, 
subsequently  to  tliis.  The  tardy  terni  of  thirty  years,  which  we 
hâve  indicated  as  one  of  growth,  proves  it.  We  should  moreover 
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ascertain  if,  when  tlie  ossification  and  growth  of  the  skeleton  havo 
been  suspended,  the  work  does  not  commence  with  renewed  activity, 
and  tlms  make  up  for  lost  time.  The  last  influence  which  we  sliall 
notice  is  of  more  interest  to  us,  namely,  that  of  race.  We  shall  confine 
ourselves  to  the  male  sex,  on  wliich  our  measurements  are  most 
usually  rnade,  and  which  furnishes  us  with  examples  in  abundanee. 
The  extreme  limit  of  stature  among  races,  or  rather  among  peoples, 
varies  on  the  average  from  1 *40  mètre  to  about  1 -80,  which  makes 
the  general  average  1 -60.  But  tall  races  are  the  more  numerous, 
and  the  two  or  three  wlioso  stature  is  below  the  above  limit  are 
isolated,  and  are  fast  dying  ont.  We  may  look  upon  T65  as  the 
average  stature,  taking  the  entire  population  of  the  globe.  We  in 
France  are  thus  exhibited  in  a favourable  hght,  inasmuch  as  this  is 
preeisely  our  own  mean  stature. 

This  being  established,  races  or  peoples  may  be  divided  into 
four  groups.  (1)  Very  tall,  averaging  1*70  mètre  and  upwards  ; 

(2)  Those  above  the  micldle  lieight,  from  1*70  to  1 *65  inclusive  ; 

(3)  Those  below  the  middle  hcight,  from  1*65  to  l 'GO  ; (4)  Those 
of  low  stature,  below  1*60. 

The  folio wing  averages  of  stature  are  extracted  from  oiu-  “ Étude  ” 
before  referred  to.  They  are  sometùnes  those  obtainecl  from  the 
traveller  himself,  sometimes  from  other  sources,  varying  from  2 to 
15.  The  number  of  individuals  in  each  sériés  varies  from  14  to 
30,000.  14  is  certainly  very  few  ; but  in  one  such  as  the  Yeddahs, 
we  may  considcr  ourselves  fortunate  to  be  able  to  give  even  this 
number. 

MEN  (AVERAGES). 

Yeiy  tall — 1*70  ancl  above. 


Tehuelcbes  of  Patagonia  (6  sériés) 

...  1-781 

Polynesians  (15  sériés) 

...  1*762 

Iroquois  Indians  (Gould)  ...  

...  1-735 

Negroes  of  Guinea  (4  sériés)  

...  1-724 

Amaxosa  Kafflrs  (Fritsch) 

...  1-718 

Australians  (Topinard)  

...  1-718 

Scandinavians  (3  séries) 

...  1-713 

Scotch  (2  séries)  ...  ... 

...  1-710 

English  (3  sériés)  ...  ...  ...  ... 

...  1-708 

Western  Esquimaux  (Bcechev) 

...  1-703 
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MEN  (.tVEKAGEs). 

Abovc  the  rniddle  beight — from  170  to  1-65  inclusive. 


Irish’  (2  sériés) 

...  1-697 

Dombers  and  Yadagas  of  India  (Shortt)  ... 

...  1-694 

Danes  (Beddoe) 

...  1-685 

Belgians  (Quételet)  ... 

...  1-684 

Charruas  (D’Orbigny) 

...  1-680 

Arabs  (3  sériés) 

...  1-679 

Saghalians  (La  Pérouse) 

...  1-678 

Gormans  (3  sériés)  ... 

...  1-677 

New  Caledonians  (Bourgarel) 

...  1-670 

Peschernis  of  Tierra  del  Fuego  (4  sériés)  ... 

...  1-661 

Kirghis  (Prichard)  ... 

...  1-663 

Russians  (4  sériés) 

...  1-660 

Rounianians  (2  sériés) 

...  1-657 

Berbors  (3  sériés) 

...  1*655 

Esquimaux,  cential  (5  sériés) 

...  1-65-4 

Tribes  of  tho  east  eoast  of  India  (3  sériés) 

...  1-652 

Aborigines  of  the  Caucasns  (Shortt) 

...  1-650 

French... 

...  1-650 

Below  tho  rniddle  height — from  l'6ô  to  160  inclusive. 


Negroes  of  Algerin  (Gillebert  d’Hercnurt) 

Dravidians  and  Hiudoos  (2  séries) 

Jews  (Schultz) 

Magyars  (Bernstein)... 

Nicobarians  ( Novarru ) 

Chinese  (Novarra) 

British  India  beyond  the  Ganges  ( I séries) 
Araucanians  and  Botocudos  (D’Orbignv)  ... 
Sieilians  (Lombroso) 

Fins 

Indo-Chinese  (5  sériés) 

Pernvians  (4  sériés)  ... 


1-645 
1-613 
1-637 
1-631 
1 631 
1-630 
1-623 
1-620 
1-618 
1-617 
1-615 
1-600 


Low  stature — below  1-60  exclusive. 

Malays  (11  sériés)  

Australians  of  Port  Jackson  (Lesson)  ... 
Tribes  of  Orissa — Indians  (3  sériés) 

Kiu-umbas  of  the  Nilgherries  (Shortt) 

Lapps  (2  sériés) 

Papuans  (Mayer)  

Yeddahs  (Bailey)  

Negritos  (4  sériés) 

Bosjesmans  (5  séries) 


1-596 

1-575 

1-569 

1-539 

1-536 

1-536 

1-535 

1-478 

1-404 


T 
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Tlio  extremes  ave  tiras  secn  to  be  Patagonians  and  Bosjesmans. 
Two  sériés,  liowever,  are  not  in  the  table,  winch  might  show  tliis 
not  to  be  so.  The  first,  tliat  of  Humboldt,  who  assigne  to  the 
Caribs  of  the  Orinoco  a height  of  1-84  mètre;  and  the  second, 
that  of  La  Pérouse,  wliiclx  gives  the  height  of  the  Orotchys  of  the 
river  Amour  as  L38  mètre.  But  these  extremes  liave  not  been 
confirmed  by  others,  while  those  of  the  Patagonians  and  Bosjes- 
mans hâve  been  so  by  a host  of  travellers. 

In  Africa  two  great  negro  races  are  distinguished  by  their 
height  : one,  the  Kaffirs  scattered  at  the  south-east,  and  along  the 
west  coast  of  Congo  to  Sénégal,  and  ...  in  America,  to  which  they 
liave  been  wafted  by  commerce  ; the  other  represented  by  the  Bos- 
jesmans to  the  north  of  the  Orange  River,  the  Obongos  of  Du 
Chaillu,  and  the  Akkas  of  M.  Schweinfürth — the  first  very  tall,  the 
last  very  short.  Among  those  of  middle  height  may  be  placed 
Hottentots,  which  are  nearer  to  the  Bosjesmans,  and  perhaps 
another  negro  race  in  the  Sahara  zone. 

Oceania  furnishes  also  sonie  good  examples  of  stature  : on  the 
east,  the  Polynesians  are  very  tall  ; on  the  west,  the  Malays  are 
short,  and  the  Negritos  shorter  still;  in  the  centre,  the  New 
Caledonians  are  much  above  the  middle  height.  The  Australiens 
are  divided  into  two  races  : the  one  short,  which  has  disappeared  ; 
the  other  tall,  which  is  fast  dying  out.  In  Asia  the  general 
character  is  that  of  low  stature,  or  below  the  middle  height.  It 
decreases  in  the  north  in  Siberia,  and  in  the  south  as  we 
approach  the  Malaccas;  increases  in  the  centre,  in  the  Japan 
Islands,  in  China,  and  as  we  advance  towards  the  Himalayas  and 
Turkistan.  In  India,  particularly,  many  varieties  of  stature  are  to 
be  met  with  : («)  Tall  tribes,  some  wandering,  others  settled  in  the 
plains  at  the  foot  of  the  Hilgherry  Hills  and  about  the  north- west 
arade  ; (b)  Tribes  above  and  about  the  average,  on  the  east  coast  ; 
( j)  The  Dravidians,  below  the  average  ; (cl)  Savage  tribes,  decidedly 
small  ; and  lastly  (e)  In  the  Mïlgherries  and  Ceylon,  tribes  still 
smaller,  as  though  the  three  races  liad  become  intermingled  : the 
first,  of  whose  nature  we  are  ignorant,  and  which  is  represented  by 
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the  I )umbas  ; the  second  of  Mongolian  origin  ; the  tliird  blaek,  ancl 
probably  aboriginal. 

In  America,  at  the  extreme  north,  we  notice  the  Esquimaux, 
whose  stature,  we  are  tohl,  is  short  in  the  east  of  Groenland,  increases 
as  we  go  west,  and  is  tall  in  the  neighbourhood  of  Behring’s  traits. 
The  inhabitants  of  botli  Xorth  and  South  America  are  generally 
tall,  which  is  not  quite  in  accordance  witli  the  usually  received 
opinion  as  to  tlie  Asiatic  origin  of  Européens.  Two  orders  of 
peoples  may  be  recognised  among  them,  however  : the  one — and 
this  constituting  the  majority — being  very  tall,  froin  Patugonia  tu 
the  River  Mackenzie  ; the  other  being  below  the  average  ln-ightaud 
thinly  scattered,  notably  in  Yancouver’s  lsland,  and  among  the 
Créés  in  the  north,  and  Péril  in  the  south.  In  Europe  the  tallest 
mon  are  the  Xorwegians,  and  tlu*  smallest  the  Lapps  and  if  we  may 
include  mummies  in  our  meaaurements — certain  of  the  ancient 
Guanches  of  the  Canaries.  In  France  two  varieties  of  stature  are 
to  be  scon  : the  one  very  tall,  in  the  north  ; the  other  below  the 
middle  height,  in  the  south. 

The  stature  lias  only  been  stiulied  iu  a direct  manner  either  in 
individuels  of  ail  âges,  or  in  those  who  hâve  attaim  d their  maximum 
of  gi'owth.  The  most  mimerons  statistics  in  France  hâve  référencé 
to  individuals  under  certain  spécial  circumstances,  that  is  to  say  to 
con8cripts  frein  20  to  21  years  of  âge,  from  which  we  must  subtract 
ail  those  below  15 6 mètre,  and  the  infirm.  Hence  we  hâve  two 
kinds  of  averages  which  these  statistics  give,  namely,  the  proportion 
of  those  annually  rejected,  that  is  to  say  those  of  low  stature,  and 
the  average  height  of  those  remaining.  .M.  Rroca  lias  published 
them  for  the  whole  of  France,  for  each  of  its  Departments,  and  for 
eacli  of  the  Arrondissements  of  Brittany.  He  lias  given  witli  his 
results — which  are  of  the  gréa  test  interest — varioualy-coloured  maps. 
Boudin,  on  the  other  hand,  lias  prepared  a map — which  is  less 
exact,  but  very  interesting  nevertheless — of  the  proportionate 
distribution  of  the  statures  of  1 732  mètre  and  upwards  in  the 
varions  Departments.  The  researches  of  these  two  observera  hâve 
been  corroborated,  and  show  that  everywhere  the  nunibera  of  high 
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and  low  statures  are  in  an  inverse  ratio,  giving  at  tlie  same  time 
the  distribution  of  tlie  two  races  to  winch  these  extremes  correspond. 

In  fine,  the  probable  average  stature,  ealculated  with  the  greatest 
care,  has  varied  in  France  annually,  from  the  year  1836  to  1864, 
from  1 '642  mètre  to  1 ‘640  mètre  ; the  general  average  througliout  the 
twenty-eight  years  being  1 '646.  Tliis  is  somewhat  under  the  mark, 
however,  because  tlie  individuals  to  whom  it  refers  liad  not  reached 
their  maximum.  On  the  other  hand,  the  proportion  of  conscripts 
rejected  on  account  of  being  too  short  has  varied,  in  the  same 
years,  from  101  to  162  per  1000  of  tliose  examined  througliout 
the  whole  of  France  ; and  in  the  Departments,  in  the  entire  period, 
from  24  per  1000  in  the  Doubs  to  1 4 1 per  1000  in  the  Haute- 
Vienne.  The  proportion  of  tall  statures  leads  to  the  same  resuit  : 
the  tallest  in  France  amount  to  156  per  1000  conscripts  in  the 
Doubs,  and  the  sliortest  31  -6  in  the  Haute-Vienne.  How  the  Doubs, 
wliere  there  are  so  many  tall  statures  and  so  few  short,  is  the 
country  of  the  ancient  Burgundians  ; and  tlie  Haute- Vienne,  where 
it  is  just  the  reverse,  tliat  of  the  ancient  Celts. 

At  the  bottom  of  the  maps  in  question  two  distinct  zones  are 
drawn,  which  are  separated  by  an  oblique  or  curved  line,  going 
from  the  Department  of  the  Ain  to  the  bay  of  St.  Malo.  On  the 
nortli  and  east  are  the  short  statures,  on  the  south  and  west  the 
tall  : the  former  inhabited  by  the  ancient  Ivymris,  Burgundians, 
and  Xormans  ; the  latter  by  the  ancient  Celts.  Ilere  and  there, 
however,  in  the  south  and  west,  are  portions  of  territory  where 
the  statures  are  tall.  Tins  is  so  in  the  neiglibourhood  of  Toulouse, 
where  the  Volkian  Tcctosages  of  the  race  of  the  Kymris  located 
themselves  ; and  along  the  banks  of  the  Bhone  and  the  sliores  of  the 
Mediterranean,  where  there  was  a constant  interchange  between  the 
Gauls  on  the  north  and  the  cisalpine  Gaids.  The  map  of  Brittany 
shows  the  tall  statures  predominating  in  the  north,  along  the  coast 
where  the  Bretons,  the  ancient  Belgian  Kymris,  landed  from  the 
island  of  Albion  about  the  fifth  century  of  our  era  ; and  tlie  low 
statures  in  the  south  and  in  the  centre,  where  the  Celts  were 
prcviously  repulsed. 

Similar  statistics  of  stature  hâve  been  published  in  otlier 
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countries,  as  Ltaly,  Spain,  lia  va  via,  whicli  bave  leil  us  to  tbe  con- 
clusion  that  tbe  stature  increases  generally  iu  Europe  from  tbe 
nortb  to  tbe  soutb,  tlie  two  extreme  points  being  représentée!  by 
Norway  and  tbe  islanils  of  the  Mediterranean,  not  taking  into 
account  tbe  Lapps  and  tbe  Fins,  whicb  form  a distinct  group. 
Aj»ropos  of  stature,  a particular  metbod  has  beeu  omployed  wbicb 
many  prefer  to  that  of  averages  generally  in  use  in  craniometry, 
namely,  tbe  metbod  of  sériation,  in  which  tbe  individual  figures  are 
arranged  in  a scale,  in  groups  from  tbe  minimum  to  tbe  maximum, 
and  tbe  number  of  times  noted  that  they  are  repeated  in  each 
group.  Generally  tbere  is  a regular  inerease  from  tbe  extremities 
of  tbe  sériés  towards  tbe  centre,  where  tbe  character  is  fourni  ex- 
pressed,  not  in  tbe  form  of  an  average,  but  of  a “ médian.”  Some- 
times  tbere  are  two  centres  or  two  médians.  M.  Bertillon  explains 
tbom  by  tbe  mingling,  witbout  tbe  complote  fusion,  of  two  races 
of  opposite  cliaracters.  Tlms  in  tbe  Doubs,  wbere  tbe  position  of 
tbe  statures  in  tbe  sériés  gives  rise  to  two  médians,  one  to  1*635 
and  tbe  otlier  to  1*732,  tbe  former  would  answer  to  tbe  ancient 
Celtic  Sequaniuns,  tbe  lutter  to  the  ancient  Burgumlians.  Tbis 
metbod,  wbicb  indicatifs  partieularly  the  extent  of  individual 
variations,  is  very  much  adopted  in  England,  and  bas  been  inain- 
tained  on  tbe  Continent  by  Quételet  and  Bertillon.* 

Having  now  consideretl  the  stature,  we  may  pass  on  to  the 
measurement  of  tbe  several  parts  of  the  body.  The  methods 
employed  are  similar  to  tlrose  in  use  for  tbe  skeleton,  modffied 
according  to  tbe  accessibility  of  tbe  measuring  points  (pointu  de 
repère).  e sball  confine  ourselves  to  tbe  most  important — to  those 
wbicb  travellers  are  recommended  to  adopt — and  sball  commence 
with  tbe  heud. 


Measurement  of  the  Head. 

Here,  as  upon  tbe  skull,  tbe  measurements  to  be  employed  are 
of  tln*ee  orders,  namely — (a)  By  straight  bnes,  wliicb  we  take 

* 11  De  la  Méthode  en  Anthropolgie,”  in  “Bull.  Soc.  d’Anthrop.,”  vol.  iv., 
1863  ; and  article  “ Moyenne,”  iu  “ Encyclopédie  des  Sciences  Médicales,” 
by  M.  Bertillon. 
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Avitl i tlxo  callipers  and  the  sliding  compass,  and  by  curves,  winch 
require  tlie  measuring-tape  ; (/>)  By  projections,  which  are  taken 
with  tlie  double  square  ; (c)  By  angles  : cubic  measurements  of  course 
are  not  nxade  use  of.  The  following  is  a list  of  tliose  measurements 
which  are  absolutely  necessary  to  be  taken,  and  the  figures  are 
those  which  we  hâve  recently  obtained  from  an  examination  of  a 
Chinese  of  23  years  of  âge  : 


Maximum  antero-posterior  diameter,  as  ou  the 
skeleton,  from  the  glabella  to  the  maximum 
posterior  point  ... 

Maximum  transverse  diameter,  as  on  the  skeleton, 
above  the  ear s ... 

Length  of  the  face  from  the  inter-superciliary 
point  to  the  superior  alveolar  point,  between 
the  middle  incisor  teeth,  at  their  neck 

Bizygomatic,  or  maximum  transverse  facial 
diameter  ... 

Height  of  the  vertex  above  the  ground  (stature) 
,,  „ auditory  meatus  ... 

,,  ,,  chin  ... 

Distance  from  the  auditory  meatus  to  the  pos- 
terior plane 

Distance  from  the  inter-superciliary  point  to  ditto 
,,  „ of  the  superior  alveolar  point  to  do. 

Frontal  minimum,  as  on  the  skeleton 


196  mill. 
156  „ 


91 


>) 


IdO  ,, 
l'620  cent. 

F457  „ 
1-373  „ 


97  mill. 


192 


J-J 


227 

108 


JJ 

JJ 


The  first  two  measurements  give  the  cephalie  index  on  the 
living  subject,  which  we  must  take  care  not  to  confound  with 
that  of  the  cranium.  M.  Broca  found  * in  nineteen  subjects  which 
lie  measured,  a différence  in  the  former  varying  from  - 0-65  to 
+ 5-09,  or  an  average  of  l-68,  which  he  attributes  to  the  thickness 
and  résistance  of  the  soft  parts,  by  which  each  diameter  is  increased, 
the  transverse  especially.  He  thinks  that  this  différence  ouglit  to 
be  greater  on  tlie  living  subject,  and  cornes  to  the  conclusion  that, 
as  a general  nde,  we  sliould  subtract  two  units  from  the  index  of 
the  living  subject  to  get  that  of  the  cranium.  The  index  in  forty- 

* “ Comparaison  des  Indices  Céphaliques  sur  le  Vivant  et  sur  le  Squelette,” 
by  M.  Broca,  in  “ Bull.  Soc.  d’Anthrop.,”  2nd  sériés,  vol.  iii.,  1868. 
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seven  Basques  from  the  neighbourhood  of  St.  Jean  de  Luz,  measured 
by  M.  Argellies,  being  83  J,  it  would  be  811  on  tbe  cranium. 

Tbe  following  are  examples  of  tbe  cephalic  index  from  varions 


autbors : 


20  Negritos  of  Luçon  (Micklucho-Maclay) 
309  Auvergnians  (Durand  (de  Gros)) 

423  Bretons  of  tho  interior  (Guibert) 

443  „ „ coast  „ 


8 Fins  (Beddoe)  ••• 

10  Ruthenians,  or  Little  Russians  (Koperuii;ki)  ... 

28  Dancs  (Beddoe) 

10  English  „ 

38  Swedea  „ 

180  Berbers  («irions  autliors)  ... 

47  Arabs  », 

7 Draridians  (Rouband)  ... 

6 Black  Mondas  of  India  (Rouband)  


88-5  (?) 
84-6 
84-9 
830 
837 
81-6 
80-5 
78- 1 
78-8 
767 
76  3 
758 
756 


Tbe  next  two  measurements  in  tbe  list  give  tbe  facial  angle  of 
M.  Broca,  that  is  to  say,  tbe  relation  of  tbe  simple  length  <>f  tbe 
face  to  its  bizygomatic  breadth  ; tbe  différences  as  regards  tbis 
index  on  tbe  living  subject  bave  not  yet  been  determined. 

A tbird  index  is  tbe  relation  of  tbe  vertical  ^projection  of  tbe 
liead,  expressed  by  tbe  différence  betvreen  tbe  beigbt  of  tbe  vertex 
and  tbe  beigbt  of  the  ehin  to  tbe  saine  bizygomatic  breadtb.  Tbis 
is  tbe  general  index  of  tbe  liead.  (Sec  p.  ‘274.)  It  corresponds  with 
Huit  wbicb  travellers  express  by  the  ternis  “ long  liead,”  or  “ broad 
liead,”  “ long  face,”  or  “ broad  face.”  If  we  take  tbe  length  of  the 
face  as  = 100,  it  is  because  it  lias  been  so  taken  in  the  ordinary 
facial  index.  Thelast  six  measurements  are  by  projections  in  rela- 
tion, not  to  tbe  alveolo-condylean,  or  truc  horizontal  plane  of  the 
skull,  whose  measuring  points  are  out  of  reach,  but  to  tbe  plane  of 
Camper,  that  is  to  say  to  the  line  passing  over  the  auditory  meatus 
and  the  base  of  tbe  nares,  ivhieli  is  tbe  only  convenient  one,  the 
one  most  easy  to  déterminé  on  tbe  living  subject.  A\  itb  the  table 
at  page  267,  wbicb  gives  tbe  inclination  of  tbis  plane  in  relation  to 
the-  alveolo-condylean,  it  will  alvrays  be  possible  to  convei’t  tbe 
projections,  and  even  the  angles  relatiug  to  them,  into  équivalent 
measurements  on  tbe  skull. 
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riie  general  niethod  of  proceeding  is  shown  in  Fig.  39.  The 
individual  is  in  an  upriglit  position  against  a wall,  npon  wMch 
a measuring-tape  or  a .graduated  rule  is  applied,  whose  zéro  is  on 
the  gronnd.  The  head  looks  straight  forward,  so  that  the 
horizontal  line  of  Camper,  passing  across  the  auditory  meatus  and 
the  hase  of  the  nares,  is  exactly  perpendicidar  to  the  wall.  À large 
sliding-square  is  moved  up  or  down  until  the  various  measuring 


Pio.  39. — Position  for  taking  projections  of  the  head  on  the  living  subject.  The  line 
passing  across  the  auditory  meatus  and  the  base  of  the  nares,  or  Camper’s  Une, 
represented  by  the  upper  border  of  the  square,  is  exactly  horizontal  ; that  is  to  say 
perpendicular  to  the  posterior  plane.  A D,  Projection  of  the  entire  head  ; B D'=  H D, 
The  projection  of  the  entire  cranium  ; G D,  Projection  of  the  posterior  cranium  ; C H, 
Projection  of  the  anterior  cranium j AH,  Projection  of  the  nasal  and  supra-nasai 
portions  of  the  face. 

points,  such  as  the  top  of  the  head,  auditory  meatus,  &c.,  are 
reached  ; a second,  smaller  one,  at  right  angles,  is  applied  upon  it  at 
the  measuring  points  which  are  otherwise  inaccessible,  as  the  supra- 
orbital,  the  alveolar,  the  mental  points,  &c.  Tlie  heiglxts  above  the 
ground  are  read  off  on  the  wall  ; and  on  the  sliding-square,  which  is 
graduated,  the  horizontal  distances  in  front  of  the  posterior  plane, 
these  distances  being  directly  visible,  or  indicated  by  the  heel  of  the 
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smaller  square.  In  Fig.  39  the  small  square,  wliioli  is  lielil  intlie 
liand,  has  been  left  mit  so  as  not  to  interfère  with  tho  drawing. 
Should  the  posterior  part  of  the  heacl  not  toucli  the  ivall,  something 
must  he  intervened,  the  thickness  of  which  niust  he  dedueted  from 
each  horizontal  measurement.  It  is  absolutely  necessary  that 
during  the  varions  measurements  the  individuel  should  he  motion- 
less,  and  that  the  aurieulo-suh-nasal  line  determined  by  the  large 
sliding-square  should  he  perfectly  horizontal.  Ail  tl»e  principal 
éléments  of  the  proportions  of  the  liead  are  then  ohtained  : namely, 
the.  vertical  projection  of  the  en  tire  liead  ; the  horizontal  projection 
of  the  skull  (B  !>',  Fig.  39);  the  particular  projections  of  the 
posterior  cranium  (C  D)  ; of  the  anterior  (H  (’)  ; and  of  the  nasal 
and  supra-nasal  portion  of  the  face.  In  the  same  way  tve  get  the 
éléments  of  the  facial  angle  of  Camper:  that  is  to  say  the  Une  H (’, 
the  line  A H,  the  perpeudicular  15  11  to  their  intersection  II,  and 
consequently  the  position  of  the  point  B.  AVe  hâve  then  only  to 
draw  tho  triangle  on  paper  and  measure  the  angle  I!  A ('  with  the 
protraetor. 

lt  is  needless  to  say  that  by  this  methoil  of  the  double  square  in, 
combination  with  the  attitude  indicated,  we  may  take  a number  of 
otlier  projections,  aeeordingto  the  object  we  hâve  in  view.  (Fig.  40.) 

Other  measurements  in  connection  with  the  face  are  not  without 
interest,  Thus  tliere  are  three  for  the  nose,  of  which  we  shallspeak 
wlien  giving  the.  descriptive  characters  of  tliis  organ.  Tliere  are 
also  several  for  the  mouth,  the  eyes,  and  the  ears.  Subjoined  are 
some  ohtained  by  Quételet  on  Belgians  of  the  male  sex,  from 
25  to  30  years  of  âge,  which  may  be  usefully  compared  with  tliose 
giveu  at  page  317.  The  stature  is  taken  as  =^100. 


From  tho  vertex  to  the  lino  of  tho  hair 

„ line  of  the  hair  to  the  root  of  the  nose 
„ root  of  the  nose  to  its  base 

„ base  of  the  nose  to  the  chin 

Total  from  the  vertex  to  the  chin  (heatl) 

Lengtli  of  the  eye 
Breadth  between  the  eyes 

„ of  the  nose  at  the  base  

Lengtli  of  the  mouth  ... 


2- 5 
4-3 
30 

3- 9 
13-7 

1-8 

21 

21 

3-2 

37 
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iliese  are  manifestly  at  variance  with  tliose  laicl  down  by  Art, 
and  wc  hâve  been  obliged  to  give  thexn  approximately  only.  Put 
tliey  refer  exclusively  to  Pelgians,  and  it  would  be  necessary  that 
tho  saine  proportions  should  be  establislied  with  référencé  to  ail 
races  as  Avell  as  to  their  individual  variations.  ïhen  artists  should 
know  tlie  physiological  liniits  beyond  which  they  ought  not  to  go. 


Fig.  40. — Médian  facial  goniometer  of  M.  Broca,  in  position  for  taking  tho  facial  angle  of 
Jacquart,  whose  apex  is  at  the  sub-nasal  point.  The  two  auricular  pins,  O,  being  in 
place,  tho  point  A being  on  the  superior  alveolar  point,  and  the  branch  K B being 
placed  in  its  proper  position,  the  instrument  also  gives  the  angle  of  Cloquct. 


To  speak  only  of  the  head  : Gerdy  asserts  that  its  measurement  is 
cominonly  limited  to  1*11  and  1-33  per  cent,  of  the  stature  : but  lie 
made  liis  measurements  in  Paris,  wliere  there  is  a mixture  of  long 
and  short  heads  ; ivhile  Quételet  made  them  upon  individuals  of 
the  Kymri  race,  that  is  to  say  on  the  long  heads,  proving  the 
mimerons  types  of  proportions. 
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Mcamrcment  of  tlie  Body. 

Measurements  of  the  liead  and  body  so  nearly  correspond  tliat, 
subject  to  certain  corrections,  we  may  gencrally  nmke  a direct  com- 
parison  between  them.  lt  is  not  so  Avitli  those  of  the  body  alone, 
whicli  often  ditfer  altogether  from  those  of  the  skeleton.  Uwing  to 
the  necessity  there  is  to  appeal  to  the  kindness  of  travellers,  and 
thèse  sometimes  not  the  most  experienced,  the  huttrnrt  h ms  generally 
prescribe,  not  the  most  logical  measnring  points,  but  those  Avhich  are 
most  easily  fourni. 

Thus  in  the  ivrist,  in  dofault  of  the  articulai-  line,  the  exact  posi- 
tion of  which  requiressome  surgirai  knowledge,  we  retpiire  the  point 
of  the  styloid  process.  At  the  inferior  extremity  of  the  humérus, 
in  default  still  of  the  line  of  séparation  between  itand  the  radius,  we 
take  the  épicondyle.  At  the  knee,  in  default  of  the  saine  line  of 
séparation  between  the  tibia  and  fémur,  most  peuple  are  satistied 
with  the  centre  of  the  patella. 

In  order,  therefore,  tliat  antliropometry  ou  the  living  subject  may 
lie  as  practieally  useful  as  possible,  it  is  necessary  to  hâve  rides  for 
coiiYorting  the  simple  measurements  recoinmended,  into  strictly 
anatomical  ones.  For  example,  by  adding  seven  millimètres  to  the 
length  of  the  liaïul,  we  sliould  hâve  its  truc  lengtli  on  the  skeleton  ; 
by  subtracting  twelve  millimètres  from  the  length  of  the  leg, 
stretclied  out  in  obedience  to  the  Instructions,  we  get  the  length  of 
the  tibia  without  the  uialleolus  ; tliat  is  to  say  such  as  we  mako 
it  in  our  calculations  for  determining  the  proportions  of  the 
skeleton.  Again,  one  of  the  principal  objections  to  the  measure- 
ment  of  the  thigh,  or  of  the  entire  lower  limb,  is  our  inability  to 
take  its  true  upper  extremity,  tliat  is  to  say  the  head  of  the 
fémur,  which  lies  out  of  reacli  in  its  cavity.  In  default  of  tliis  avo 
haA'e  occasionally  taken  the  anterior  superior  spine  of  the  ilium, 
the  great  trochanter,  the  pubis,  and  the  perinæum  ; but  it  Avoidd 
not  bedifficult  to  correct  tliese  measurements.  A sériés  of  ini'estiga- 
tions — which  Ave  do  not  put  forward  as  being  strictly  accurate — haA'e 
led  us  to  think  tliat  in  the  adult  European  of  the  male  sex  and  of 


332 


METHOD  OF  PROCEEDING. 


[ÜHAP.  V; 


micldle  height,  these  varions  points  and  the  liead  of  the  fémur  may 
he  arranged  in  tlie  following  order  : From  the  spine  of  the  ilium  to 
the  liead  of  the  fémur,  6 centimètres;  from  this  to  the  great 
trochanter,  2*3;  from  tlie  great  trochanter  to  the  pubis,  2‘0  ; from 
the  pubis  to  the  perinæum,  4‘7.  ïhe  following  are  the  rides  for 
eonverting  eaeli  of  the  measurements  of  the  thigli,  or  of  the 
entire  limb,  into  anatomical  measurements  of  the  fémur  : 

Millimètres. 

Commencing  from  the  spine  of  the  ilium,  subtract  ...  60 

„ „ great  trochanter,  acid...  ...  23 

„ „ pubis,  add  ...  ...  ...  43 

„ „ perinæum,  add...  ...  ...  90 

ïhese  dimensions  answer  for  statures  of  1 '650  millimètre.  "Wlien 
the  individual  or  the  race  is  taller  or  shorter,  by  a simple  rule-of- 
three  sum  we  get  the  proportionate  amount  whicli  sliould  be  added 
or  subtractech  Independently  of  the  measuring  points,  which  it  is 
recormnended  to  look  for,  and  to  mark  with  coloured  challc  before 
commencing  our  operations,  the  calculation  of  the  anthropometrical 
measurements  is  simple  enougli.  ïhe  individual  is  placée!  with  liis 
back  against  a wall,  in  the  same  way  as  for  the  measurement  of  the 
head,  in  the  attitude  of  a soldier  standing  at  attention,  the  feet 
together,  the  arms  hanging  down,  with  the  liands  extended  on  the 
tliigli.  By  the  double  square  we  then  take  the  height  of  each  point 
above  the  ground.  ïhe  least  asymmetry  of  the  bocly,  the  slightest 
séparation  of  the  limbs  or  unevenness  of  the  liips  Avoulcl  give  lise  to 
considérable  mistakes.  The  différence  between  the  length  of  the  arm 
in  the  above  attitude,  and  of  the  same  in  complété  abduction,  may  be 
as  much  as  two  or  threo  centimètres,  which  arises  from  the  head 
of  the  humérus  sinking  deep  into  the  armpit,  and  shortening  the 
limb  that  much.  In  the  lower  extremity,  when  the  superior  point 
is  taken  from  the  pelvis,  the  différence  is  still  greater.  ïhe  em- 
ployment  of  a tape  for  directly  measuring  the  exact  distance  from 
one  point  to  another,  by  following  the  contour  of  the  limb,  is  inexact  ; 
the  line  is  not  only  oblique,  but  also  convex,  owing  to  the  projection 
of  the  muscles  : two  causes  which  contribute  to  elongate  it.  1 he 
following  are  the  most  important  measurements  recommended  in  the 
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“ Instructions  de  la  Société  d’ Anthropologie,”  and  the  correspond ing 
dimensions  ohtained  byM.  Gillebert  d’Hercourt  on  eighteen  Arabs  and 
ton  negroes  of  Algeria.  To  obtain  the  length  of  a part,  one  measuro 
must  be  subtracted  from  another.  The  height  of  the  épicondyle 
being  1057  millimètres  in  the  negro,  and  that  of  the  styloid  prooess 
of  the  radius  795,  the  forearm  will  be  262  millimètres  ; which  rela- 
tively  to  the  total  height  will  be  expressed  by  189-2,  and  vould 
then  be  compared  witli  the  saine  value  in  the  Arab. 


Hoight  abovo  tho  gronnd. 

18  Aral». 

10  N«groes. 

From  the  vertox  (stature) 

1-666 

...  1-645 

,,  acromion  (scapnla)... 

1-374 

...  1-352 

épicondyle  (cxtenml  tuborosity  of  tho 

humérus  at  its  inferior  bordor) 

1067 

...  1-057 

„ styloid  process  of  the  radius 

0-80-4 

...  0-795 

„ inferior  extremitv  of  the  middle  fingor  ... 

0619 

...  0-601 

„ great  trochanter  (superior  border) 

0-877 

...  0875 

„ articular  iuterspaco  of  tho  kneo  (outside) 

0-464 

...  0 458 

„ internai  malleulus  (point) ... 

0-780 

...  0-740 

Breadth. 

Grande  envergure 

1-757 

...  1704 

From  one  acromion  to  the  other  (point) 

0-372 

...  0-372 

„ the  crest  of  one  ilium  to  the  other  (maximum) 

0-281 

...  0-255 

Length  of  foot  ... 

0-259 

...  0-253 

We  may  add  two  other  measurements,  ou  account  of  their  sim- 
plicity  and  readinoss  of  application.  The  tirst  is  the  length  of  tho 
trunk,  one  of  the  most  important  in  antliropometry  to  détermine. 
We  take  the  distance  from  the  prominent  spinous  process  of  the 
seventh  cervical  vertebra  to  the  point  of  the  sacrum  or  coccyx  ; or 
that  of  the  elavicle,  or  the  sternal  fourchette,  to  the  pubis  or 
perinæum  : but  these  présent  some  dithculties.  By  following  the 
“ Instructions  de  la  Société  d?  Anthropologie,”  this  mcasurement  i» 
indirectly  ohtained  in  many  ways.  The  method  we  recommend  is 
direct,  and  is  easy  of  application  among  savages,  who  are  not- 
frightened  by  it.  The  second  measurement  was  devised  by  the 
Americans  during  the  War  of  Sécession,  and  was  suggested  by  a 
well-known  comparison  (see  page  85)  which  Mr.  Huxley  inakes 
between  Man  and  the  anthropoids.  These  measurements  are  : The 
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height  of  the  fourchette  of  the  sternum  above  the  ground,  the 
individual  beiug  seated  on  the  ground  witli  the  trunk  upright,  and 
breathing  quietly  : 

The  distance  of  the  extremity  of  the  middie  iiuger  in  tlie 
ordinary  vertical  attitude  from  tlie  upper  border  of  the  patella,  the 
muscles  of  the  tliigli  being  llaccid.  Xow  let  us  proceed  to  the 
application  : 

The  relative  height  of  the  head,  of  the  lengtli  of  the  neek,  and 
the  height  of  the  trunk,  to  the  stature,  are  the  three  primary 
éléments  of  the  proportions  of  the  body  winch  we  hâve  to  déterminé. 
Setting  aside  the  essential  proportions  of  the  head  and  the  pelvis,  we 
shall  presently  liave  to  speak  of  the  dimensions  of  the  varions  parts 
of  the  trunk.  Then  corne  the  proportions  of  the  extremities.  There 
are  two  methods  by  which  we  may  at  once  ascertain  the  relative 
length  of  the  upper  extremities  : namely,  the  grande  envergure  (see 
page  84),  and  the  distance  from  the  middie  finger  to  the  patella. 

The  grande  envergure  is  taken  witlx  two  squares,  the  back  of  the 
individual  resting  against  a wall.  The  following  are  some  of  its 
averages  relatively  to  stature  = 100  : 


10,876  American  soldiers  (Gould)  ... 

101-3 

306  English  (Gould)  

104-4 

81  Scotch  „ 

104-9 

827  Irisli  „ 

104-6 

562  Germans  „ 

105-2 

2020  Negroes  „ 

1081 

863  Mulattoes  „ 

108-1 

517  Iroquois  Indians  (Gould) 

108-9 

30  Belgians  (Quételet)  ... 

104-5 

20  Berbers  (varions  authors)  ... 

104-2 

27  Arabs  „ 

101-3 

It  follows  then  that  the  envergure  is  manifestly  greater  tlian  the 
stature,  except  in  individual  cases,  where  it  is  frequently  less,  and 
•also  that  it  is  notably  greater  in  negroes,  mulattoes,  and  Iroquois 
Indians,  than  in  whites  ; this  arising  from  tlie  length  of  tlieir  upper 
extremities. 

The  distance  from  the  middie  finger  to  the  patella  is  given  in  the 
four  following  sériés  of  Mr.  Gould,  thé  stature  = 100  : 
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10,876  American  soldiers  

7-40 

517  Iroquois  Indians 

536 

2020  Negroes  

4-37 

863  Mulattocs  

613 

The  more  the  distance  diminishes  in  tliese  cases,  the  greator  is 
the  length  of  the  npper  extreniitics.  The  arm  then  is  shortest  in 
whites,  longest  in  negroes,  and  intermediftte  in  length  in  midattoes. 
This  vérifies  Mv.  Hnmphry’s  statement  finit  the  npper  extremities 
of  the  skeleton  of  the  negro  are  longer  tlian  those  of  the  Kurupean. 
Now  this  resuit  is  clear  froni  the  above  statistics,  and  iloes  not  van- 
in  any  of  the  seventeen  sériés  of  whites  and  the  eight  of  negroes  of 
which  tlioy  are  composed.  Frequently,  in  the  latter,  the  extremity 
of  the  middle  linger  touched  the  patelin;  once  it  was  twolve  mille- 
mètres  helow  its  npper  border,  as  in  the  gorilla. 

Witli  respect  to  the  proportions  of  the  extremities,  there  an-  three 
relations  which  hâve  specially  engage»!  the  attention  of  authors  : 
(1)  That  of  the  superior  to  the  iuferior  extremity  apart  from  the 
hand  and  foot  ; (2)  That  of  the  foreami  to  the  arm  ; and  (3)  That 
of  the  leg  to  the  thigh.  We  shall  select  sonie  examphxs  from 
the  Novarm  measurements,  which  were  nimle  by  very  ex]>erieneed 
physiciens,  and  on  races  very  dissimilar  to  one  another.  Tliere  is 
only  one  faiüt  to  be  fourni  with  tliem — namely,  that  they  were. 
taken  with  the  measuring-tape  : 


Forearm  and  arm 

Forearm 

Leg  to 

to  leg  and  thigh. 

to  arm. 

thigh. 

30  Germans 

690 

835 

994 

20  Slavs 

69*7 

868 

998 

10  Rotunanians 

684 

88-3 

994 

26  Chinese 

75-6 

84-5 

...  101*1 

34  Nicobarians 

..  76‘2 

83-8 

...  1111 

9 Javanese 

735 

86- 1 

...  1070 

2 New  Zealanders  78'0 

82-9 

96-5 

1 Australian 

783 

903 

...  109-6 

This  shows  : (a)  That  in  the  lirst  relation  there  are  very  decided 
différences,  the  three  sériés  of  wliites  having  the  npper  extremity 
relatively  short,  the  three  other  sériés,  especially  the  Xew  Zealanders 
and  the  Australian,  relatively  long;  (b)  That  the  proportion  between 
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tho  forearm  and  the  arm,  contrary  to  wliat  we  sliould  liave  expected, 
does  not  show  any  very  sensible  différence,  except  in  the  Australian, 
where  tlie  forearm  is  the  longer,  as  in  the  African  negro  ; (c)  That 
the  relation  of  the  leg  to  the  thigh  is  fonnd  to  possess  great  im- 
portance, the  leg  being  short  in  the  three  sériés  of  wliites  and  in 
the  New  Zealanders,  and  long  in  the  others,  except  the  Australian. 
We  see  the  contrast  between  the  New  Zealanders  and  the  Australian  ; 


the  latter  being  simian  in  ail  the  three  relations,  if  we  accept 
Dr.  Humphry’s  opinion  as  to  the  tibia,  the  former  only  being  so 
as  regards  liis  upper  extremity,  and  approaching  the  European  as 
to  liis  forearm  and  leg. 

The  proportions  of  the  foot  and  hand  wi  11  now  engage  oui- 
attention.  In  the  following  averages,  the  statiu-e  being  =100,  the 
square  lias  been  employed  by  M.  Gillebert  d’Hercourt  and  others, 
and  the  tape  by  M.  Wiesbach,  of  the  Novctrm,  by  Quételet  and 
Bourgarel.  We  need  not,  however,  talce  any  account  of  the  slight 
différences  in  conséquence. 


10  Kourouglis  of  Algeria  (Gillebert  d’Hercourt) 
10  Negroes  of  Algeria  „ 

27  Arabs  of  Algeria  (various  authors) 

86  Berbers  (various) 

50  Belgians  (Quételet)  ...  

30  Germans  ( Novarra ) 

20  Slavs  „ 

10  Bomnaniaus  ,, 

26  Cbinese  „ ...  

53  Nicobarians  „ 

23  Todas,  a superior  tribe  of  the  Nilgherries 

( Short  t) 

50  Aborigiues,  inferior  tribes  of  the  Nil- 
ghen-ies  (Shortt) 

12  New  Caledonians  ... 

10,876  White  soldiers  (Gould)  

2020  Negroes  „ 

863  Mulattoes  „ 

517  Iroquois  Indians  „ 


Hand. 

Foot. 

9-9  ... 

14-2 

10'8  ... 

15-3 

11-1  ... 

13-4 

11-1  ... 

15-4 

11-5  ... 

15-4 

12-2  ... 

15-1 

12-7  ... 

153 

11-5  ... 

14-8 

12-8  ... 

159 

131  ... 

162 

11-8  ... 

181 

10'8  ... 

153 

12-8  ... 

156 

128  ... 

14-9 

12-8  ... 

160 

12-8  ... 

157 

12-8'  ... 

14-8 

What  conclusion  are  we  to  draw  from  tliis  1 In  tlie  first  place, 
that  the  hand  and  the  foot  of  man,  althougli  shorter  tlian  thoso  of  the 
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anthropoid  ape,  do  not  vary  among  races  according  to  tlieir  order  of 
superiority,  as  Ave  should  liave  supposed.  .V  long  liand  or  foot  is 
not  a eharacteristic  of  inferiority.  One  would  say  that  tlie 
Gennans  and  Slavs  of  M.  Wiesbach  hâve  a liand  larger  and  more 
simian  in  character  than  the  negroes  of  Algeria,  and  more  nearly 
resembling  that  of  the  negroes  of  Oceania.  Of  tho  two  distinct 
tribes  inhabiting  tho  Nilgherries,  in  Southern  India,  the  inferior 
has  the  smallcr  hand.  As  regards  the  foot,  it  is  true  the  negroes  of 
America  are  between  the  whites  and  the  anthropoids  in  the  saine 
way  as  mulattoes  are  between  them  and  whites.  We  are  unable  to 
form  any  definite  opinion  on  this  point  with  respect  to  the  Bosjes- 
man,  the  JTegrito,  and  the  Australien,  frorn  lack  of  documentary 
evidence.  lt  seems  that  the  Australien  lias  the  uaual-sized  hand, 
rvhile  the  foot  is  extraordinarily  long. 

In  default  of  a general  character,  this  measuroment  gives  us  a 
spécial  différentiel  character  between  certain  races.  The  Nieobarians 
hâve  both  upper  and  loAver  extremities  very  powerfully  developed. 
Tho  Arabs  and  lierbers  hâve  the  saine  average  hand,  but  tho  foot 
of  the  former  is  small,  while  that  of  the  lutter  is  large.  The  hand 
of  the  Kourouglis  is  remarkably  small,  and  the  foot  of  the  'i'odas 
monstrously  large.  It  is  curious  to  compare  the  tAvo  general 
averages  of  the  saine  proportions  of  tho  stature  as  rocognisetl  in  the 
Arts,  Avhich  are  expressed  beloAv  in  hundredths.  That  of  Albert 
Durer,  it  appears,  was  the  nearest  in  results  to  our  oaati. 


Our  general  average 

Hand. 

...  117  ... 

Foot. 

16*4 

Greeks 

...  109  ... 

14-9 

Vitruvins  ... 

• •• 

...  100  ... 

167 

Albert  Durer 

• •• 

...  111  ... 

152 

ShadoAv 

...  10-6  ... 

152 

Canis 

• •• 

...  10-5  ... 

158 

Gerdy 

• •• 

...  111  ... 

166 

We  are  met  at  the  commencement  of  our  study  of  the  propor 
tions  of  the  body  Avith  the  fact  that  they  differ  considerably  in 
each  race,  without  the  superiority  of  raille  which  such  race  takes  en- 
abling  us  to  guess  the  meaning  of  such  différences.  Each  race, 
M.  W iesbach  says,  has  its  share  of  characteristics  of  inferiority,  and 

z 
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tlie  resemblance  to  tlie  ape  is  not  confined  to  any  race  in  particular. 
It  is  true  that  tlie  learnccl  anthropologist  of  tlie  Novarra  refers  to 
tlie  proportions  of  the  orang,  and  tlie  question  is  whether  sonie 
races  approximate  in  tlieso  to  certain  antliropoids  and  others  to 
others.  It  is  certain  tliat  there  are  hurnan  types  which  differ  in 
the  proportions  of  the  skeleton,  but  thèse  are  not  yet  settled. 

Besides  the  measurements  of  length,  there  are  those  of  breadth, 
and  those  of  volume  as  estimated  by  the  circumference.  Thus  (a)  The 
relation  of  the  breadth  of  the  foot  and  hand  to  their  length  (tliis 
breadth  being  taken,  in  botli  cases,  by  projection  with  the  square 
commencing  from  the  head  of  the  fifth  metatarsal  or  metacarpal 
bone,  and  Crossing  the  great  axis  of  the  organ  at  a right  angle  ; 
(b)  The  relation  of  the  maximum  breadth  of  the  hips,  at  a level 
with  the  great  trochanter,  to  the  maximum  breadth  of  the  pelvis 
over  the  crests  of  the  ilia  ; (c)  The  corresponding  relation,  at  the 
other  extremity  of  the  trunk,  of  the  maximum  breadth  of  the 
shoulders  at  the  external  surface  of  the  deltoid  muscle  to  the 
biacromial  breadth  ; (d  ) The  relation  of  these  various  diameters  with 
the  breadth  of  the  thorax  from  one  armpit  to  the  other  (taken  with 
two  squares). 

The  biacromial  breadth,  the  measuring  poùits  of  which  are  more 
anatomical,  lias  been  measured  with  the  tape,  by  passing  it  in  front 
of  and  behind  the  neck,  and  with  the  double  square.  Subjoined  are 
some  averages  obtained  by  the  only  exact  metliod  of  proceeding. 

Stature  = 100. 


18  Arabs  (Gillebert  d’IIercourt)  ...  ...  ...  21*1 

13  Kabyles  „ ...  ...  ...  227 

18  Negroes  of  Algeria  (Gillebert  d’Hercourt)  ...  22-6 

27  Annamites  (Mondières)  ...  ...  ...  ...  21-0 

14i  „ women  (Mondières)...  ...  ...  20'4 


In  order  to  show  the  différences  between  them,  we  give  the  same 
mcasurement  by  the  tape. 


25  Belgians  (Quételet) 

25  „ women  (Quételet) 

2G  Chinese  ( Novarra ) 

9 Javancso  „ 

8 „ women  ( Novarra ) 


Stature  = 100. 

23- 4 
22-0 
252 

24- 0 
23-8 


CIRCUMFERENCES. 
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It  Avili  be  obsorved  that  in  the  Belgians,  tbe  Javanese,  and  the 
Annamites,  the  biacromial  diameter  is  smaller  in  the  woman. 

The  circnmferences  are  generally  bad  measnrements,  because  they 
vary  according  to  the  development  of  the  muscles,  the  fat,  and  tliu 
subjacent  organs.  Moreover,  the  relation  of  the  maximum  circum- 
ferenco  of  certain  articulations  with  those  of  the  maximum  enlarge- 
ments  of  the  parts  situatcd  above  and  below,  shows  whether  the 
articulations  are  large  or  small.  The  relations  of  the  minimum 
circumferences  at  the  bottom  of  the  leg,  and  the  maximum  above, 
gives  the  development  of  the  calf,  which  is  a characteristic  of 
superiority  in  the  white  race  rclatively  to  the  negro  races,  whose 
spinclle  leg  résolubles  that  <>f  apes.  The  relation  of  the  circum- 
fercnce  of  the  hips  or  the  chest  with  the  circumference  at  the  waist 
marks  ail  the  intermedinte  gradation  between  the  wasp  figure 
(taille,  (le  (jur/ie)  of  the  woman,  and  the  trunk  ail  of  a sizo  (troue 
tout,  d'une  venue)  of  the  man  in  general  and  of  the  Amlaman  race  in 
particular  (De  Quat refuge*). 

The  circumference  of  the  chest  lias  reçoive»  1 a considérable 
amoiuit  of  attention,  but  mon»  in  référencé  to  the  capacity  of  the 
pulraonary  cavity  according  to  race.  It  lias  an  interest  not  only 
for  art  and  for  anthropology,  but  also  for  medicine,  as  a diagnostic 
of  disease.  Wo  shall  again  refor  to  thia  later  on,  when  speaking 
of  physiological  charaoters.* 


* Soc,  for  the  measurcments  on  living  subjects,  ‘'Des  Races  de  l’Océanie 
Française,”  by  A.  Bourgarel,  in  “ Mém.  Soc.  d’Anthrop.,”  vol.  ii.,  1861  ; 
“Rei80  der  Oesterroichischen  Fregntto  Snvarra  um  die  Erdo  in  den  Jahren 
1857-59,”  “ Anthropologiseher  Theil,”  by  Drs.  Scherzer,  Schwartz,  and 
AViesbach,  AVicn,  1867  ; “ Investigation  on  American  Soldiers,”by  B.  Gould, 
New  York,  1869;  “L’Anthropométrie,”  by  Quételet,  Brnssels.  1870; 
“ Études  sur  Soixante-seize  Indigènes  de  l’Algérie,”  by  Gillebert  d’Hercourt, 
in  “Mém.  Soc.  d’Anthrop.,”  vol.  iii.;  “Rapport  sur  la  Mensuration  de  Cent 
Indigènes  de  Biskra  by  Dr.  Serizint,”  by  Dr.  Topinard,  in  “ Bull.  Soc. 
d’Anthrop.,”  2nd  sériés,  vol.  v.,  1870;  “Sur  les  Kabyles  du  Djurjura,”  by 
Duhousset,  iu  “Mém.  Soc.  Ethn.,”  1S72;  “Note  sur  l’Anthropologie  de 
la  Race  Annamite,”  by  A.  T.  Mondières,  in  “ Mém.  Soc.  d’Anthrop.,”  2ncl 
sériés,  vol.  i.,  1875  ; &c. 
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CHARTER  YI. 

DESCRIPTIVE  CHARACTERS COLOUR  OP  THE  SKIN,  ETES,  AND  HAÏR 

CHARACTERS  OF  THE  HAÏR — PHYSIOGNOMY— FORM  OF  THE 

FACE,  NOSE,  5IOUTH,  AND  ExYRS — EXTERNAL  GENITAL  ORGANS — 
TABLIER  AND  STEATOPYGA. 

Descriptive,  Characters. 

The  white  races  pcrsonally  studied  by  anthropologists  constituting 
only  a fraction  of  the  human  family,  the  description  of  outward 
characters  cornes  to  us  principally  from  travellers  : they  furnisli  the 
details  which  we  embody.  But  accompanying  their  descriptions, 
traced  as  they  may  he  with  a masterly  hand,  we  too  frequently  find 
simple  detaclied  phrases  which  must  he  explained,  respecting  which 
opinions,  varying  according  to  the  mood  of  the  individual,  liave 
heen  suhstituted  for  plain  facts.  A traveller  arrives  in  the  inidst 
of  a savage  tribe,  and  depicts  it  in  colours  of  the  most  hideous 
lcind  ; as  he  proceeds  with  his  account,  having  become  familiarised 
with  it,  he  looks  at  it  in  quite  another  light  : the  two  descriptions 
are  at  variance  with  one  another.  One  coiüd  liardly  imagine  the 
contrary  impressions  given  by  the  nude,  hunchbacked,  shambling 
savage,  like  the  Australians  of  Bort  Royal,  which  Bcron  and 
Dumont  d’Urville  met  with,  and  the  same  bold  and  menacing 
créature,  with  head  erect  and  cambered  loins,  armed  with  his 
shield  and  lance.  You  look  at  the  former  as  a most  disgusting 
object,  with  his  thin  and  lcan  and  disproportionate  limbs,  and  his 
forbidding  cormtenance  ; at  the  latter  as  the  very  impersonification 
of  the  ancient  gladiator,  whose  figure  recalls  the  most  beautiful 
antique  marbles.  This  kind  of  contradiction,  as  found  in  the 
traveller’s  diary,  is  not  confined  to  individuals  of  the  same  race  : 
the  Bosjesmans,  the  Esquimaux,  the  people  of  Tierra  del  Euego 
corne  in  for  their  share.  As  regards  the  female  it  is  worsc  still. 
According  to  the  mental  impression  created  at  the  time,  one  wül 
be  represented  as  having  hideous  simian  features,  another,  of  the 
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same  âge  and  of  tlie  saine  tribe,  as  having  a pleasing  countenance. 
The  Bosjesman  woman  produces  tliis  kind  of  impression  npon  the 
European.  Hcncc  the  anthropologist’s  earnest  desire  to  bc  fur- 
nished  witli  definite  facts,  and  not  with  exaggerated  descriptions. 

In  matters  of  detail  it  is  the  same,  and  one  is  deceived  even  as 
regards  prognathism,  the  form  of  the  nose,  the  colour  of  the  skin, 
and  the  character  of  the  liair.  Thore  is  no  doubt  that  the  appel- 
lation “aquiline”  lias  been  given  to  flat  noses,  whieh  wlien  looked  at 
in  profile  exhibited  a slight  convexity.  Tt  is  thus  that  in  Australie 
ail  imaginable  types,  even  the  Caucasian,  hâve  been  described.  After 
a most  attentive  perusal  of  acconnts  given  of  the  liair,  in  whieh  even 
its  physical  cliaracters  havo  not  been  neglected,  we  are  often  obliged 
to  pause  to  inquire  whether  the  liair,  whieh  lias  been  spoken  of  a 
dozen  times,  is  straight  or  woolly.  Humboldt  mentions  that  to 
those  who  liad  newly  arrived  in  South  America,  ail  the  Indiens 
seemed  to  be  alike,  but  that  after  a certain  time  their  diversity  of 
featuro  appeared  as  remarkahle  as  among  Enropeans.  In  estimatiug 
colour,  the  most  egregious  eiTors  arc  committed.  In  the  midst  of 
blacks  the  mulatto  wonld  appear  wliito.  It  is  not  that  the  traveller  is 
deceived  in  tliis  matter;  but  lie  gradua lly  altéra  bis  opinion,  and  his 
estimate  from  being  relative  becomes  absolute.  The  F rem-h  people 
look  upon  the  English  as  fuir,  but  they  consider  themselves  dark  ; 
tliis  is  because  the  Frencli  compare  the  English  with  themselves,  and 
we  compare  oursclves  with  inhabitants  of  the  nortli.  Dr.  Beddoe  lias 
especially  drawn  attention  to  tliis  kind  of  error.  Dr.  Livingstone, 
referring  to  tlie  negroes  of  the  coast,  continually  speaks  of  those  to 
the  west  of  Lake  Tanganyka,  and  especially  Cazemba,  as  liaving  fair 
skin,  but  slight  prognathism,  and  a Caucasian  nose  ; in  short,  with 
as  fine  lieads  as  are  to  be  fourni  among  Européens.  For  tliese 
numerous  sources  of  error,  we  do  not  say  for  the  practised  antliro- 
pologist,  but  for  tlie  ordinary  traveller,  tliere  is  but  one  remedy, 
namely,  not  to  trust  to  liis  own  impressions,  but  to  confine  himself  to 
making  use  of  tables  for  the  colour  of  the  skin  as  well  as  for  the 
bail-,  and  as  far  as  possible  for  measurements.  The  index  of  breadth 
of  the  nose  gives  us  more  information  on  the  subject  than  ail  the 
roundabout  descriptions.  We  return  therefore  to  the  anthropo- 
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Lumbo-Sacral  Ensellure. 


Among  the  descriptive  characters,  sonrc  are  only  supplcmentary 
to  the  observations  of  the  preceding  chapter  on  the  proportions  of 
the  body.  (a)  The  development  of  the  muscles,  or  of  the  fat,  wlien 
it  is  peculiar  to  the  race  and  not  to  the  individual  ; (b)  The  develop- 
ment of  the  région  of  the  buttocks,  of  winch  we  shall  speak  pre- 
sently  ; (c)  The  development  of  the  abdomen,  winch,  may  sometimes 
be  a character  of  race,  but  is  most  frequently  causcd  by  living 
habitually  on  vegetable  food,  and  by  irregular  diet  : thus,  savages 
go  many  days  without  food,  or  nearly  so,  and  then  for  twenty-four 
or  forty-eiglit  hours  gorge  tliemselves  to  repletion  ; (d)  Lastly,  the 
degree  of  inflection  of  the  two  spinal  curvatures,  the  one  the  lumbo- 
sacral,  to  which  Duchenne  de  Boulogne  gives  the  name  ensellure  ; 
the  other  dorsal,  each  being  compensatory  to  the  other.  The  former, 
having  the  concavity  posteriorly,  is  eidarged  in  certain  races,  and 
diminished  in  others.  “ I hâve  seen,”  says  Duchenne  de  Boulogne, 
“ Spanish  ladies  wliose  lumbar  incurvation  was  such,  and  the  move- 
ment  of  the  lumbar  muscles  so  extensive,  that  they  were  able  to 
throw  tliemselves  backwards  so  as  almost  to  touch  the  ground.” 
ITe  lias  met  witli  the  same  thing  among  the  women  of  Lima,  and 
of  Portel,  near  Boulogne. 


Colour  of  S/an,  Haïr,  and  Eyes. 

The  colour  of  the  skin,  liair,  and  eyes  is  the  resuit  of  a general 
phenomenon  in  the  organism,  namely,  the  production  and  distribu- 

* See  “Instructions  Générales  adressés  aux  Voyageurs,”  in  “ Mém.  Soc. 
Eth.  de  Paris,”  vol.  i.,  1841  ; “Instructions  Générales  de  la  Soc.  d’Anthrop. 
de  Paris,”  drawn  up  by  M.  Paul  Broca,  Paris,  1865,  2nd  édition  in  the  press  ; 
“ Notes  and  Querios  on  Anthrop.,”  published  by  the  British  Association  for 
the  Advancement  of  Science,  London,  1874;  “Anleitung  zu  Wissen- 
schaftlichen  Beobachlungen  auf  lteiseu,”  Berlin,  1875,  the  anthropological 
portion  by  R.  Virchow  ; “ Instructions  Générales  aux  Voyageurs  ” of  the 
Geographical  Society  of  Paris,  1875,  anthropological  portion  by  M.  de 
Quatrefages. 
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tion  of  tlic  colouring  matter.  The  skin  of  the  Scandinavian  is 
white,  almost  without  colour,  or  rather  rosy  and  florid,  owing  to  the 
transparency  of  the  epidermis  allowing  the  red  colouring  matter  of 
the  blood  to  bc  seen  circulating  through  the  capillaries.  Aftcr 
hæmorrhage  or  in  amenda,  the  amountof  globules,  which  is  normally 
rather  over  twelve  per  cent.,  may  descend  to  two  per  cent.,  the 
smallcst  lcnown  ; the  blood  lias  then  lost  tive-sixths  of  its  colouring 
matter  ; the  surface  of  the  body  becomes  pallid  and  lias  a waxy 

tint. 

The  skin  of  the  ncgro  of  Guinea,  and  especially  of  \ololl,  the 
darkest  of  ail,  is,  on  the  contrary,  jet  black,  which  is  caused  by  tho 
présence  in  the  minute  cellules  on  tho  duep  surface  of  the  epidermis 
of  black  granules,  known  by  the  mime  of  pigment  The  black 
laycr  thus  formed  by  tliese  cellules,  which  used  to  be  cnlled  the 
rete  mucosum  of  Malpighi,  remains  adhèrent  sometimes  to  the 
dormis  and  sometimes  to  tho  epidermis  on  removing  the  lutter,  aftci 
previously  submitting  the  skin  to  macération.  This  pigment  is 
found  in  ail  races,  wliether  black,  yellow,  or  white,  but  in  very 
' different  quantity  ; hence  their  varions  toiles  of  colour,  from  tho 
lightest  to  tho  darkest.  Whitcs,  wlu»  readily  becomu  brown  on 
cxposure  to  liglit,  are  undoubtedly  providcd  with  it.  It  is  always 
mom  abundant  in  tho  scrotum  and  round  the  nipple.  It  is  very 
visiblo  on  the  mucous  membranes  of  negroes,  which  are  fnquently 
surrounded  by  masses  of  it,  notable  on  the  vault  of  the  palate,  the 
gums,  and  tho  conjunctiva,  which  we  hâve  also  met  with  in  young 
orangs.  The  sanie  pigment  is  found  in  ail  races  on  the  internai 
surface  of  the  choroid,  sometimes  in  tho  luugs,  and,  among  negroes,  in 
tho  brain.  The  colouring  matter  of  the  liair  resembles  it  very  much. 
The.  disease  described  at  page  161,  ululer  the  name  of  “albinism,” 
is  owing  to  its  diminished  quantity  in  the  skin,  as  well  as  in  the 
choroid  and  in  the  hair.  It  may  be  seen  in  ail  races,  but  it  is 
necessarily  more  observable  in  those  in  which  the  pigment  is  more 
abundant.  Besides  the  red  colouring  matter  of  the  blood,  and  the 
black  colouring  matter  of  the  skin  and  the  choroid,  we  must  mention 
a tliird,  biliverdin,  which  is  secreted  in  the  liver,  and  to  which  the 
yellow  colour  of  the  tissues  in  jaundice  is  due.  This  also  gives  the 
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yellowish  colour  of  tlio  cellulo-adipose  tissue,  of  tlie  muscles,  and  of 
the  blood,  which  is  so  often  met  with  when  making  autopsies  of 
negroes.  Is  not  this  colouring  matter  a transformation,  an  altered 
condition  of  the  colouring  matter  of  the  blood,  or  of  the  pigment  ? 
Chemists  must  answer  the  question.  We  may  remark  that  the 
sliades  of  colour  in  the  mixed  breeds,  between  the  negro  and  the 
white,  partake  more  of  the  yellow  tlian  the  red  tint. 

The  last  vestiges  of  a mixture  of  breed  retuming  towards  the 
Avhite,  are  the  yellmv  colour  of  the  sclerotic,  and  the  lunule  of  the 
nails  : the  latter  sign  is  well  lcnown  among  American  Creoles. 

There  are  then  three  fundamental  éléments  of  colour  in  the 
human  organism:  namely,  the  red,  the  yellow,  and  the  black,  which, 
mixed  in  variable  quantity  with  the  white  of  the  tissues,  give  rise 
to  those  numerous  sliades  seen  in  the  human  family,  which  it  would 
be  impossible  to  enumerate.  We  may,  however,  reduce  them  to 
four  fundamental  types,  which  the  first  antliropologists  expressed  in 
these  ternis  : namely,  the  white  in  Europe,  the  yellow  in  Asia,  the 
red  in  America,  and  the  black  in  Africa.  The  white  and  black 
there  can  be  no  doubt  about;  they  correspond  to  two  of  the 
primordial  divisions  of  the  human  race.  The  two  others  are  less 
definite,  the  red  especially.  From  their  mixture  and  the  influence 
of  external  conditions  issue  ail  the  sliades  of  colour  which  we  now 
see.  In  the  white  there  is  every  variety  of  shade.  The  rosy  com- 
plexion  of  Scandinavians  differs  from  the  florid  complexion  of  the 
English  and  Danes.  The  dark  colour  of  our  Frencli  races  to  the 
south  of  the  Loire  is  not  that  of  Spaniards,  nor  of  the  bronzed 
Kabyles.  There  are  at  least  two  groups  in  the  sériés  : namely,  those 
whose  ski n easily  becomes  dark,  sometimes  enormously  so,  from  the 
contact  of  air  and  light,  and  is  uniform;  and  those  whose  skin  when 
exposed  to  the  sun  becomes  brick-red,  or  covered  with  freckles. 
Among  the  former  especially,  this  colour  becomes  less  in  winter, 
and  disappears  on  a return  to  temperate  or  cold  countries,  readily 
making  its  appearance  again  in  hot  countries.  In  the  latter  a sort 
of  burn  is  produced,  the  skin  becoming  cliapped  and  excoriated. 
In  either  case,  childrcn  are  born  white.  The  French  in  Algeria, 
and  the  English  in  India,  furnish  us  with  abundant  examples  of 
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this.  The  yellow  tint  of  eastem  Asiatics  varies  even  more.  Some- 
times  it  approaches  that  of  the  wliite,  so  as  to  be  indistinguisliable 
from  it  ; at  others,  it  is  olive  green,  passing  tlirough  ali  the  inter- 
mediate  shades  from  pale  yellow  to  brown  or  gingerbread  colour. 
Among  the  Chinese,  thoso  of  the  nortli  more  particularly,  it  becomes 
dark  in  winter,  as  in  the  tirst  group  above  alluded  to,  and  pale  in 
su  m mer  ( Lamprey ). 

The  terni  “red”  lias  beenapplied  to  the  American  Imlians  less  on 
account  of  this  being  tlicir  ordinary  colour  than  of  their  dyeing  the 
hair  and  painting  the  skin  red.  AU  shades  of  colour  are  seen 
among  them,  from  the  light  tint  of  the  Antisians  of  the  ( entrai 
Andes  to  the  dark  olive  of  the  Peruvians  ( D'Orbigny ),  and  the 
iicgro  black  of  the  ancient  Califomians  (La  Pâruuse).  'l'hey  are 
frequently,  liowever,  said  to  be  copper  or  cinnamon  coloured.  ibis 
copper  colour  is  eommon  in  Polynésie,  wliere  very  light  yellow  or 
brown  tinta  are  as  frequently  met  with.  In  Africa,  red  and  yellow 
arc  very  eommon,  particularly  in  the  sonth,  the  centre,  and  towards 
the  Upper  jSTile.  The  Foulbas  are  of  a rhubarli-yellow  colour, 
thoso  of  pure  blood  approaching  to  red.  The  Hisliaris  are  very 
frequently  of  a mahogany  red.  \\  e know  that  the  ancient 
Egyptiens  were  painted  red  on  their  tombs.  1 lie  classification  of 
olden  times  in  which  the  red  colour  was  said  to  be  peeuliar  to  the 
American  Indiens  is  therefore  incorrect. 

If  negroes  are,  as  regards  colour,  so  widely  separated  from  whites, 
tliey  insensibly  blond  with  the  yellow  or  the  red  in  many  parts  of 
Afriea.  The  most  decidod  blacks  are  those  of  the  Coast  of  Guinea, 
but  from  the  Yoloff  to  the  Mandingo  and  the  Ashanti  tliere  is 
every  varicty  of  shade.  In  South  Africa,  the  Hottentots,  and 
especialiy  the  Bosjesmans,  are  not  black,  but  of  a yellow-gray, 
like  old  leather.  On  the  Gaboon,  the  Obongos  seen  by  Du  Chaillu 
were  also  of  a dirty-yellow  colour.  AYe  speak  of  the  red  Ivaffirs. 
Among  the  Makololos  of  the  Zambesi,  and  the  Fans  of  Burton, 
many  were  the  colour  of  café  au  lait.  The  expressions  ‘‘light  brown,” 
“ light  colour,”  are  frequently  applied  to  the  negroes  of  Lualaba  in 
Livingstone’s  “ Last  Journal,”  but  are  tliey  not  so  relatively  to  the 
surrounding  peoples  1 The  black  colour  of  the  skin  is  met  with  in 
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other  countries  besides  Africa,  as  ainong  tire  Australians,  and  the 
straiglit-liaired  blacks  of  India — 011e  of  wkom,  of  an  intense  black 
slightly  mixed  with  red,  was  dissected  in  M.  Broca’s  laboratory — 
also  ainong  tire  black  Ar’abs  of  tire  Yemen,  or  Hymiarites,  &c.  In 
the  sanie  way  tirât  whites  become  dark  by  being  removed  into  bot 
countries,  blacks  beconre  lighter  in  cold  and  temperate  countries,  as 
well  as  when  suffering  fronr  illness.  Dark  colour  in  the  negro  is  a 
sign  of  healtli. 

The  colour  of  tlie  slcin  is  usually,  rve  inight  say  constantly, 
associated,  if  the  races  are  pure,  with  a certain  colour  of  the  eyes 
and  haïr.  Thus,  tlrose  with  white  skins  of  a rosy  hue,  which 
cannot  bear  the  sun,  hâve  usually  light  eyes  and  hair.  Tlrose  with 
white  skins,  whicli  readily  tan  with  the  sun,  and  those  with  yellow, 
red,  or  black  skins  liave  on  the  contrary  dark  hair.  Light  hair 
and  eyes  are  inuch  more  rare,  although  they  are  met  with  to  some 
extent  everywlrere  throughout  the  globe,  except  in  Australia  and 
in  Central  Africa. 

It  is  not  always  easy  to  deternrine  the  colour  of  the  eye,  or  rather 
of  the  iris.  The  iris  is  fornred  of  two  circles,  which  are  occasionally 
of  different  colours,  the  external  being  darker  than  the  internai,  and 
of  an  intermediate  zone  of  a lighter  hue.  Badiated  striæ  and  spots 
are  sometimes  seen,  which  add  to  our  difficulties.  It  is  désirable, 
therefore,  to  stand  at  about  the  distance  of  a centimètre  in  order 
to  ascertain  its  general  appearance,  witliout  going  into  minutiæ. 
We  ought  always  to  look  with  suspicion  on  an  abnormally  dilated 
pupil,  as  well  as  carefully  to  note  the  shadow  projected  by  the 
cyebrows  and  eyelashes.  The  “ Instructions  de  la  Société  d’ Anthro- 
pologie ” recognise  four  shades  of  colour — brown,  green,  blue,  and 
gray  ; each  having  five  tones — the  very  dark,  the  dark,  the  inter- 
mediate, the  light,  and  the  very  light.  The  expression  “ brown  ” does 
not  mean  pure  brown,  it  is  rather  a reddish,  a yellowish,  or  a 
greenish  brown,  corresponding  with  the  chcstnut  or  aubum  colour, 
the  hazel  (noisette),  and  tlie  sandy  (roux),  made  use  of  by  the 
English.  The  gray,  too,  is  not  pure  ; it  is  strictly  speaking  a violet 
more  or  less  mixed  with  black  and  white  (Droca). 

Dark  and  light  blue  eyes  usually  belong  to  those  which  wc 
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terni  fair  people,  and  arc  inorc  characteristic  of  a particular  group 
of  race  than  any  otlior  sliadc  ; thcy  are  commonly  associated  with 
fine,  silky,  and  yellowish  or  flaxcn  hair  ; when  associated  with 
black  hair,  tliey  are  a sign  of  mixed  breed.  Gray,  greenisli,  and 
neutral-tinted  eyes  is  one  of  the  cliaracteristics  of  the  Celtic  race. 
Tliey  are  vcry  coimuou  in  liussia  in  conjunction  with  a skin 
naturally  marked  with  freckles,  and  appear  to  hâve  bcen  derived 
frorn  an  ancicnt  race  now  extinct  or  uierged  into  other  races.  It  is 
nevertheless  a (question  whether  green  eyes  are  not  in  certain  cases  a 
transformation  of  the  bine  by  Crossing.  (Sec  Chapters  X.  and  XI., 
“The  Fair  and  Fin  Types.”) 

The  colour  of  the  hair  xnay  be  olassified  as  follows  : The  Haxen 
(approaching  that  of  Albinos),  tlio  flaxen  (properly  so  called), 
the  golden  yellow,  the  sandy,  the  ehestnnt,  the  brown,  and  the 
various  shades  of  black  up  to  that  of  jet.  Dr.  Beddoe  does  not 
look  upon  sandy  hair  as  ethnie,  lie  considéra  it  accidentai,  llave 
we  not,  on  the  contravy,  gronnd  for  considering  it  as  a vestige  of  an 
extinct  race  with  green  eyes,  which  might  hâve  advanerd  as  far  as 
England  and  the  confines  of  the  lihine  ? 

Thero  is  often  an  alteration  in  the  colonr  of  the  hair  ou  the 
surface  of  the  hody,  especially  in  the  folds  about  tin*  joints,  wliere 
it  becomcs  reddish,  owing  to  the  acid  which  is  there  secreted.  The 
inquiry  is  often  made  by  trnvellers  how  it  is  that  thero  are 
imlividuals  with  light  or  reddish  hoir  in  the  midst  of  people  with 
black  hair.  It  is  due  oecasionally  to  a complété  or  incomplète 
albinism,  and  more  frequently  still  to  the  use  of  dyes.  .Vil  the, 
tones  and  shades  of  colour  hâve  been  arranged  by  M.  Broca  in  the 
“ Instructions  de  la  Société  d’Authropologie,”  under  the  foim  of 
a chromatic  table,  which  lias  been  reproduced  by  many  of  the 
foreign  societies,  and  is  now  universally  received.  AVe  thus  get 
fixed  data,  upon  which  discussion  is  scarcely  possible,  instead  of 
individual  notions.  Dr.  Beddoe,  in  England,  bas  given  a considér- 
able amount  of  attention  to  the  colour  of  the  eyes  and  hair  in  a 
large-  number  of  Européens.  Xot  being  able  in  our  limited  space 
to  reproduce  liis  tables,  even  in  part,  or  of  giving  a résumé  of  them, 
we  shall  ouly  take  into  considération  one  point,  namely,  the  pro- 
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portion  of  those  connu only  called  fair,  cliestnut,  and  brown.  Con- 
sidering  that  liglit  eyes  and  liglit  hair,  for  example,  are  botli  well 
nnderstood  ternis  in  pure  races,  and  that  we  hâve  nothing  to  do 
with  mixed  races,  we  hâve  added  (a)  Those  with  black  and  fair 
hair  and  light  eyes  ; (b)  Those  with  chestnut-coloured  hair  and 
cyes  of  an  intermediate  tint  ; and  (c)  Those  with  dark  brown  and 
black  hair  and  dark  eyes.  The  siun  is  divided  by  two,  and  the 
quotient  expressed  in  hundredths  of  the  number  of  individuals 
examined.  The  following  are  our  results  in  this  most  remarkable 
sériés  : 

28  Daues  ... 

400  Wallacliians 
1125  Scotch  Highlanders 
90  Irish 
654  Normans 
1250  Viennese 
368  Bretons 
518  Ligurians 
163  Northern  Jews... 

233  Southern  Jews ... 

130  Maltese... 

From  this  it  appears — (a)  That  not  one  of  these  sériés  is  abso- 
lutely  pure,  and  that,  among  the  Jews  more  particularly,  there  are 
individuals  with  fair  and  cliestnut  liair  ; no  one  moreover  would 
assert  that  this  people  marry  exclusively  with  those  of  their  own 
religion,  and  do  not  intermix  with  those  of  other  creeds.  (b)  That 
the  greatcst  number  of  fair  people  are  met  with  among  the  Danes, 
then  the  Wallacliians,  and  the  largest  number  of  brown-haired 
individuals  among  the  Maltese,  the  Jews,  and  the  Ligurians. 
(c)  That  the  Southern  Jews  and  the  Northern  Jews  are  almost 
entirely  brown-haired,  which  is  a certain  argument  in  favour  of  the 
influence  of  external  circumstances.  (cl)  That  the  Bretons  are 
essentially  brown-haired.  Moreover,  the  comparison  is  perliaps  not 
altogether  an  impartial  one  as  to  the  fair-haired,  inasmueh  as  tlie 
chestnut-coloured  are  somewhat  taken  into  account.  The  beard, 


Sandy  and 
Fair. 

Intermediate 
or  Cliestnut. 

Brown. 

Per  cent. 

Per  cent. 

Per  cent. 

. 78-5 

179  ... 

3-5 

. 520 

222 

252 

. 45'4 

...  23-9  ... 

30-9 

. 453 

...  21-2  ... 

31-9 

. 331 

...  292 

376 

. 328 

...  25-8  ... 

41-4 

. 20-0 

...  227  ... 

573 

. 17-0 

...  16-0  ... 

67-0 

. 14-4 

...  133  ... 

73-6 

. 135 

...  13-7  ... 

731 

8-8 

...  11-8  ... 

793 
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of  winch  nothing  is  said  hcre,  is  oftcn  liglit  when  tho  hoir  is 
brown,  while  the  converse  is  rare.  The  foHowing  bible,  calculated 
in  thesarae  way  as  the  American  statistics  of  the  War  of  Sécession, 
also  merits  our  considération  on  account  of  the  prodigious  numher 
of  cases  to  which  it  lias  référencé.  The  first  five  sériés  relate  to  fair, 
and  tho  last  to  brown  races. 


Sandy  and 
Fair. 

Intermediato 
and  Chestnut. 

Brown. 

English 

. 489 

...  269  ... 

23-4 

Scotch  

. 60-2 

...  25-7  ... 

23-0 

Irish  ...  ... 

. 505 

...  20T 

23-3 

Germans 

. 480 

22-6 

23-8 

Scandinavians 

. 68-1 

...  19-5  ... 

11-8 

Spanish  and  Portuguoso  . 

..  23  7 

...  177  ... 

67-8 

map  of  the  colour  of  tho 

liair  and 

ej*es,  similar  to 

that  which 

M.  Broca  bas  arranged  for  the  stature,  would  lie  very  désirable  for 
any  country.*  M.  Bernard,  an  army  surgeon,  lias  commenced  one, 
but  it  lias  référencé  onlv  to  a few  hundred  soldiers.  In  his  two  niost 
striking  séries,  and  at  tho  saine  timo  those  of  the  niost  opposite 
races — one  being  made  up  from  the  Kyniric  Departments  (Nord, 
Jura,  Bas-Rhin,  Moselle,  Haut-Rhin,  and  Mourthe),  the  other  from 
tho  Coltic  Departments  (Corrèze,  Haute-Loire,  Aveyron,  Indre, 
Cautal,  Ardèche,  Dordogne) — the  percentage  is  made  up  as  follows  : 

Hoir.  Eyes. 

^Fair  A Chëstnut.  ^Blùê!  Brown. 

. Por  cent.  Per  cent.  Per  cent.  Per  cent. 

Kj'mric  Departments  ...  559  ...  449  ...  569  ...  41  "8 

Celtic  Departments  ...  21’8  ...  7S‘0  ...  509  ...  509 

TJnfortunately  thèse  distinctions  of  colour  are  not  sufficient. 
Thus,  in  tlie  first  sériés,  we  hâve  blue  eyes,  and  in  the  second  gray- 
blue  ; the  altogether  blnck-haired  are  not  noticed  at  ail  except  as 
regards  Basques. 

It  is  cornmon  for  the  liair,  and  in  a less  degree  for  the  eyes,  to 
become  darker  during  the  second  period  of  childhood  or  later.  The 
liglit  liair  becomes  chestnut  and  chestnut  dark  brown.  In  a word, 


* The  Gennans  are  preparing  a map  of  this  kind  for  their  country. 
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colour  is  an  excellent  cliaracteristie  of  race,  but  it  should  not  bc 
taken  as  a basis  of  classification.  The  division  of  the  white  races, 
these  being  subdivided  into  the  fair  and  the  dark,  is  the  only 
established  one.  Yellow,  red,  and  black  hâve  too  many  inter- 
mediate  colours,  and  are  not  sufficiently  cliaracteristie.  Taken  in 
connection  with  otbers,  this  character  becomes  very  valuable.  The 
Bosjesman  is  distinctly  separated  from  ail  tlie  other  negroes  by  a 
peculiar  yellow  tint,  and  the  Australien  from  ail  the  other  straiglit- 
liaired  races  by  the  black. 

The  Pilous  System. 

% 

The  Àïnos,  the  Australians,  the  Tasmanians,  and  the  Todas  of  the 
Nilgherries  are,  as  regards  the  body  generally,  the  most  hairy.  In  the 
first  in  particular,  the  front  of  tbe  cliest,  the  back  of  the  shoulders, 
and  the  limbs  are  covered  with  a tliick  fur,  the  skin  not  being  visible. 
M.  Rosory  bas  met  with  a half-breed  between  the  Aïnos  and  the 
Japanese  wliose  hair  on  the  cliest  was  17  centimètres  in  length. 
We  miglit  mention,  as  examples  of  a very  hairy  race,  the  ancient 
Assyrians,  and  an  extinct  race,  well-marked  vestiges  of  which  are 
found  here  and  there  among  the  brown  races  of  Southern  Europe. 
Scarcely  a trace  of  hair  is  to  be  found  on  the  body  among  the 
negroes  of  Africa  and  the  Mongolian  races,  in  which  we  must 
include  the  American  races.  The  ancient  Egyptians  are  represented 
as  bearclless.  • The  hair,  both  of  the  head  and  body,  varies  more- 
over  as  to  quantity.  In  the  Chinese,  the  hair  on  the  head  is 
straight,  long,  and  moderately  abondant,  while  their  eyebrows  and 
moustaches  are  reduced  to  a narrow  pencil  of  stiff  hair,  and  their 
beards  and  whiskers  frequently  to  a few  scattercd  hairs.  Certain 
races  are  distinguished  for  the  regularity  with  which  the  liah  of 
the  beard  is  implanted,  while  in  others,  as  the  Australians  and 
Todas,  it  is  scattered  and  tangled  so  as  to  deserve  the  epithet  of 
bushy.  The  exact  limit  to  which  the  beard  and  whiskers  grow  is 
a striking  feature  in  some  Orientais.  rrhc  poriod  when  the  hair 
falls  oh  is  taken  notice  of  in  the  American  statistics,  to  which  wc 
hâve  alrcady  referred.  From  this  it  îippears,  contrary  to  what  wc 
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should  hâve  antieipated,  tliat  baldness  takes  place  earlier  in  the 
white  than  in  the  negro  and  tlie  mulatto. 

The  conformation  of  the  liair,  whether  straight  or  spiral,  is  also 

of  interest. 

Eory  de  St.  Vincent  vas  one  of  the  first  to  insist  upon  the  two 
great  différences  which  it  présents  aniong  races,  which  ho  lias 
divided  into  leiotrichi,  or  straight-haired,  and  ulotrichi,  or  woolly- 
haired.  I Iis  division  therefore  con-esponded  to  tin*  two  species  of 
mankind  of  Virey  : the  white  and  the  hlack.  lie  bas  also  made 
divisions  of  the  straight-haired. 

To  the  naked  eye,  the  liair  is  straight  wlien  the  individual  hairs 
are  straight  throughout  thcir  entire  lengtli,  wary  when  tliey  doscribo 
curves,  cwrly  when  at  a certain  distance  froni  tlieir  extreniity  tliey 
forni  large  curls  which  ait;  generally  incomplète,  jri-d-  ■ ! when  the 
smallest  of  these  curls  oceupy  the  whole  length  of  the  liair,  and 
woolly  when  tlicse  little  curls  are  twisted  in  among  tlios.*  udjoining 
tliem,  thus  fonning  tufts  resembling  wooL  We  may  n niark  here 
tliat  the  resemblance  is  only  apparent,  for  the  «tract un*,  of  hunian 
woolly  liair  is  altogether  different  from  tliat  of  aheep's  wool. 

Crisp  or  woolly  hair  is  fine  or  coarse,  and  présents  itself  in 
various  aspects,  lt  is  long,  and  falls  tlown  in  twisted  curls  which 
resemble  tliick  fringes,  as  in  certain  Tasmaninns  ; or  long  and 
bristly,  thus  fonning  a round  mass,  which  is  as  niucli  as  30  centi- 
mètres in  circumforence,  and  which  we  terni  ‘‘mop-headed  ’ (en  tête 
de  vadrouille),  as  in  Papuans  and  Ivafiirs  ; or  very  short,  sonietimcs 
looking  liko  a tleece,  sometimes  being  distributed  in  little  niasses 
like  peppercorns  (en  grains  <1.  jx>irre),  as  in  Hottentots.  The  way 
in  which  the  individual  hairs  are  implanted  tends  to  produce  sonie 
of  these  chfferences.  The  hairs  are  generally  inserted  obliquely. 
In  Hottentots,  Papuans,  and  sonie  other  negroes,  tliey  are  inserted 
pierpendicularly  (Pruner-Bcy).  Generally,  too,  tliey  are  equally  dis- 
tributed on  the  surface  of  the  head,  but  sometimes  irregularly  or 
in  straight  lines  or  curves.  In  Hottentots  and  Papuans  they  grow 
in  little  tufts,  separated  by  bald  patelles,  which,  when  the  hair  is 
eut  short,  gives  to  the  head  the  appearance  of  a brush  with  penciLs 
of  bristles.  Another  character  of  woolly  hair  but  little  studied  is 
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tlie  width  of  tlie  roll,  which  is  more  or  less  contracted,  giving  tlie 
appearancc  of  a spiral  tower.  In  a collection  of  Hottentots  liair 
belonging  to  tlie  Société  (l’Anthropologie,  tlie  roll  is  not  wider 
than  two  millimètres.  It  is  very  narrow,  and  is  sometimes  less 
than  two  millimètres. 

Straiglit,  wavy,  and  frizzled  liair  is  sometimes  soft  and  silky, 
as  in  Scandinavians  ; sometimes  glossy,  as  in  the  Malays  ; some- 
times harsli  and  stiff,  like  horse-hair,  as  in  Americans,  and  also, 
though  in  a less  degree,  in  tlie  Mongolian  races.  Frizzled  hair 
is  sometimes  like  tlie  licad  of  a mop,  as  in  tlie  Cafusos,  a mixed 
breed  between  Americans  and  negroes. 

Thèse  différences  take  place  in  ail  parts  of  the  body,  and 
probably  woolly  hair  is  even  more  persistent  in  the  negro  cross- 
breeds  on  the  unexposed  parts,  and  especially  on  the  pubis.  ALI 
dépends  on  the  microscopie  structure  of  the  hair. 

M.  Nathusius  maintained  that  the  hair  iras  cylindrical  in  ail 
races,  and  that  its  spiral  character  depended  on  the  form  of  the 
secretory  follicle  at  its  root.  M.  Weber,  and  especially  M.  Pruner- 
Bey,  affirm  that  this  form  varies,  and  that  its  spiral  appearance 

arises  from  its  flatness. 

The  hair  consists  of  the  root,  including  the  bulb,  and  the  stem. 
In  the  centre  of  this  is  a sort  of  canal,  transparent  in  Européens 
with  li"ht  hair  ; more  or  less  opaque,  though  still  visible,  m 
Européens  with  black  hair,  Mongols,  and  Americans  ; and  mvisible 
in  negroes,  Papuans,  and  Malays.  M.  Pruner-Bey  does  not  look 
upon  tliese  appearances  as  constant,  or  characteristic  m ajiy  race. 
The  size  of  the  stem  is  of  more  importance  ; it  is  the  cause  of  the 
harshness  and  rigidity  of  the  hair,  or  its  fhieness  and  flexibüity. 
The  largest  transverse  sections  are  to  be  met  with  m Ihibetans, 
Polynésiens,  Santals  of  India,  and  Americans  ; and  the  smallest  m 
Fins.  The  shape  of  the  section  is  decideclly  characteristic  : it  is 
cylindrical,  ovoid,  elliptical,  or  reniform,  and  is  estimated  according 
to  its  width  or  lengtli.  The  thinnest  and  fiattest  haïr  is  tliat  of 
Bosiesmans,  Papuans,  and  negroes;  tlie  most  cylindrical  bemg 
that  of  Polynésiens,  Malays,  Siamesc,  Japanese,  and  Americans. 
Européens  are  between  the  two.  Half-breeds  présent  cliaractcrs 
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intermediate  between  tbe  two  races  from  whicli  they  are  derived, 
or  take  thc  hair  peculiar  to  either  thc  one  or  thc  otlier  race.* 

The  microscopie  examination  of  thc  liair,  easy  enough  when  one 
is  satisfied  with  ascertaining  the  size,  colour,  or  condition  of  tho 
medullary  canal,  is  very  difficult  when  we  liave  to  do  with  its 
form.  The  smallest  déviation  of  the  instrument,  the  slightest 
folding  of  the  liair,  couverts  a transverse  section  into  an  oblique 
and  elongated  one.  Then,  again,  the  liair  must  bo  taken  when  it 
is  fully  developed,  that  is  to  say,  at  about  the  period  of  the  second 
dentition  ; and  aftor  examining  a great  many  spécimens  from  tho 
same  head,  we  must  select  the  average. 

From  what  lias  just  been  said,  and  particidarly  from  the  observa- 
tions of  M.  Pruner-Bey,  it  is  évident  that  the  liair  présents  definite 
anatomical  characters,  and  that  these  alone  might  be  taken  as  a 
basis  of  classification  for  the  races  of  mankind.  Three  groupa 
might  thus  be  portrayed:  (1)  Fiat  or  woolly  liair,  cliaracteristic  of 
negroes  ; (2)  Large  and  course  cylindrical  liair,  belonging  to 
Mongols,  Chinese,  Malays,  and  Americans  ; (3)  liair  intermediate 
in  shape  and  size,  peculiar  to  Euro  peau  races.  The  first  group 
might  bo  divided  into  two,  according  as  the  liairs  are  inserted  in 
tufts,  as  in  Papuans  and  Bosjesmans,  or  in  a continuons  layer,  as 
in  otlier  negroes.  The  tliird  might  be  classified  acconling  as  the 
liair  is  brown,  as  in  our  Southern  races,  or  liglit  as  in  the  northern. 
Lastly  : by  comparing  tho  character  of  the  straight  liair  with  the 
pure  black  colour  of  tho  skin  in  certain  races,  we  might  hâve  a 
further  group,  comprising  the  Austmlians,  Hymiarites,  «fcc.  Thus 
we  should  liave  six  fiuidamental  divisions  bearing  upon  one  and 
the  same  organ. 


The  Features. 

The  features  include  the  general  form  of  the  face,  its  details, 
and  everythmg  contributing  to  its  expression.  The  expression  of 

* Sur  la  Chevelure  comme  Caractéristique  des  Baces  Humaines  d’après 
des  Recherches  Microscopiques;”  and  “Deuxième  Série  d’Observations  sur 
la  Chevelure,”  by  M.  Pruner-Bey,  in  “ Mem.  Soc.  d’Anthrop.,”  vols.  ii. 
aud  iii. 
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tlie  face  arises  frora  various  causes,  of  which  some  are  fixed  and 
anatomical,  others  changing  and  physiological.  There  is  nothing 
respecting  which.  there  is  such  diversity  of  opinion.  The  con- 
formation of  the  forehead,  the  amount  of  projection  of  the  eyehalls, 
the  contrast  between  the  hah’  and  thq  eyes,  tire  shape  of  the 
eyelids,  the  nostrils,  the  lips,  the  chin,  are  the  éléments  upon 
which  it  is  based.  The  injection  of  the  capillaries  of  the  skin, 
which  is  always  more  or  less  visible  except  in  negroes,  and  the 
action  of  the  subjacent  muscles  excited  by  the  inner  feelings,  are 
still  more  essentially  connected  witli  it.  One  of  the  best  and  most 
brilliant  lectines  of  the  lamented  Gratiolet  was  devoted  to  this 
subject. 

With  regard  to  general  form,  we  hâve  first  to  distinguish  the 
two  kinds  of  countenance  as  seen  in  profile  ; one  evidently  oblique 
or  prognathous,  in  which  the  two  jaws  project  in  the  form  of  a 
muzzle,  and  the  lips  are  large  and  upturned.  This  is  the  negro 
type.  The  other,  sensibly  vertical  or  orthognathous,  in  which  the 
lips  are  fine,  straight,  and  small.  Tliis  is  the  European  type. 
There  are  also  two  kinds  of  countenance  as  loolced  at  in  front,  the 
one  developed  and  projecting  in  front  of  the  médian  line,  the 
sides  receding  and  becoming  narrower.  Tliis  is  also  the  European 
type.  The  other,  in  which  the  middle  portion  is  fiat,  while  the 
sides  become  wide  and  project  out.  This  is  the  Mongolian  type. 
The  term  “ eurygnathous,”  applied  to  this  by  Isidore  Geoffroy 
Saint-Hilaire,  is  in  allusion  to  the  prominence  of  the  cheelc-bones. 

There  are  two  other  types,  the  one  elongated,  the  other  con- 
tracted  vertically.  Among  negroes,  the  pure  Melanesian  elcment, 
which  lias  contributed  to  form  the  New  Caledonian  race  now  in 
existence,  is  in  the  former  category  ; the  Tasmanians,  now  extinct, 
are  in  the  latter.  The  Esquimaux  and  Patagonians  hâve  the  long 
face,  the  Negritos  the  short  face.  M.  Edwards  was  the  first  who 
established  this  distinction  as  regards  the  people  of  France.  The 
men  of  Picardy,  Champagne,  and  Burgundy  hâve  the  long  sharp 
face,  with  the  clieek-bones  scarcely  visible,  lilce  the  Gauls  described 
by  Roman  historians  ; ivliile  those  inhabiting  the  central  districts 
hâve  it  more  or  less  round.  In  short,  there  are  rcgidar  coun- 
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tenances,  o%  a fine  oval,  like  that  of  tlie  Arab,  as  avcII  as  tkose 
Avith  irregular  outlines,  or  angular,  like  that  of  the  Australien,  Ac. 

A straight  and  contracted  forehead  is  a featurc  of  inferiority, 
a broad  ample  one,  a mark  of  superiority.  Tliere  can  be  no  doubt 
about  this.  The  vertical  high  forehead,  witli  the  frontal  bosses 
very  marked,  is  met  witli  in  some  men  of  genius,  as  Sir  "Walter 
Scott,  and  the  samo,  only  narroiver,  is  commonly  observed  in  the 
negi’O.  Ail  the  Xubians  of  M.  Broca  liave  it.  Xothing  vas  more 
incorrect  than  the  forehead  of  90  and  100  degrees  which  tlie 
Greelc  sculptors  gave  to  tlieir  divinities  ; it  vas  hy  lowering  tlie 
level  of  the  ear  that  they  obtained  this  appearanee.  A high  and 
bulging  forehead  is  an  anomaly,  reminding  one  of  hydrocéphalies 
in  infancy.  Microcéphales  and  idiots  liave  the  receding  forehead, 
vith  the  frontal  bosses  scarcely  visible,  and  very  lov.  The  happy 
medium  is  the  best.  A large  full  forehead,  very  slightly  receding,  de- 
scribing  an  ample  curve  at  the  level  of  the  modenitely  high  frontal 
bosses,  and  from  that  point  passing  backvards,  are  the  eharacters  of 
the  vell-formed  European.  Our  ancestor  of  Cro-Magnon  vas  in 
this  respect  the  very  opposite  of  lus  predecessor  of  the  Keandertlial. 

The  development  of  the  snperciliiuy  arches  in  Man,  and  of  the 
oyebrovs  which  rest  npon  tliem,  is  the  principal  cause  of  the 
character  vhich  ve  designate  by  the  naine  of  “deep  orbits”  or 
“sunken  eyes  • ” the  dépréssion  of  the  root  of  the  nose,  the 
smallness  of  tlie  eyeball,  and  the  narrovness  of  the  palpébral 
nperture,  contribute  to  it.  1 his  aperture  is  sliaped  like  an  almond, 
Avitli  its  extemal  extremity  tapering,  in  Semitic  Avomen,  avIio 
enlarge  its  outline  by  means  of  sulphuret  of  antimony.  It  is  Avide 
in  negroes,  aaIiosc  eyes  are  even  Avitli  tlieir  liead  (Lawrence),  and 
a eiy  small  in  ( liinese  and  the  majority  of  the  yelloAV  races,  OAving 
to  the  shortness  of  the  upper  eyelid,  which  is  as  if  pinched 
outAvards.  The  oblique  direction  of  the  eye,  and  the  raising  of 
its  extemal  angle,  in  tlie  Mongols  are  partly  due  to  these  tivo 
causes,  and  are  partly  naturaL  However,  these  features  are  far 
from-being  constant  in  these  races,  although  they  are  those  by 
vhich  ve  recognise  them  the  best.  King,  in  speaking  of  the  eye 
of  the  Esquimau,  Avhicli,  Arith  that  of  the  Chinese,  may  be  con- 
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sidered  as  tlie  type  of  the  race,  says  : “ Its  internai  part  is  lowered, 
while  its  extemal  lias  an  upward  dii'ection.  ïhe  internai  angle  is 
covered  by  a fold  of  loose  integument.  Tliis  fold  is  sligbtly 
stretched  over  tlie  angles  of  the  eyelids,  and  covers  tbe  caruncula 
lachrymalis,  winch  is  visible  in  the  European,  and  forms  as  it  were 
a tliird  eyelid,  in  the  forni  of  a crescent.”  That  which  tends  to 
exaggerate  the  impression  of  obliquity  given  by  the  Chinese  or 
Esquimau  eye  is  a particular  jmovement  of  the  eyebrows,  the  two 
internai  thirds  of  which  are  lower,  and  the  external  thh’d  hkdier  than 
ours  ( Broca ).  The  oblique  eye,  so  called  by  travellers,  is  met  with 
also  among  the  American  Indians,  and,  according  to  Barrow  and 
others,  among  Hottentots.  The  reverse  of  tliis  too  narrow  or  too 
short  lid  is  the  drooping  lid,  as  tliough  puffed  or  too  loose,  and 
covering  a portion  of  the  eyeball.  Something  of  tliis  kind  lias 
been  noticed  in  certain  Australians.  So  much  lias  been  said 
respecting  the  malar-bones  when  describing  the  skeleton,  that  we 
need  not  further  refer  to  the  projection  of  the  cheek-bones,  so 
cliaracteristic  of  ail  the  native  races  of  Eastem  Asia.  Tliis  pro- 
m in  en  ce  is  sometimes  so  remarkable  in  the  Esquimaux,  that  when 
associated  with  a sunken  condition  of  the  entire  nose,  it  enabled 
King  to  place  a rule  on  both  cheek-bones  at  the  sanie  tirne  without 
its  touching  that  organ.* 

The  morphological  variations  of  the  nose  hâve  not  received  that 
attention  which  they  deserve.  Developed  in  an  antero-posterior 
direction  in  Europeans  and  ETorth  Americans,  it  is  wide  and  flat 
in  the  majority  of  Mongols— in  our  opinion,  in  ail  truc  Mongols 

and  in  negroes.  Projection  and  width  are  generally  in  an 

inverse  ratio,  and  form  the  starting-point  of  a sériés  of  différences 
with  respect  to  the  bridge  and  the  base,  which  are  principally 
expressed  by  two  indices,  one  of  which  corresponds  very  nearly  to 
tlie  nasal  index  as  taken  on  the  skeleton.  The  following  table 
cinbraces  the  essential  points  bearing  upon  these  différences  :t 

* “ On  tho  Physical  Characters  of  tho  Esquimaux,”  by  King,  in  “ Journal 
of  the  Ethnol.  Soc.,”  vol.  i.  London,  1818. 

f“  Do  la  Morphologie  du  Nez,”  by  P.  Topinard,  in  “Bull.  Soc.  d’Anthrop.,” 
2nd  sériés,  vol.  viii.,  1873, 
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Maximum  lieiglit 

„ breadth  . . 

„ projection 

' Lobule... 
Alæ 


Base 


t Nostrils 


Transverse  index. 

| Antero-posterior  index. 

/ distinct  (pincbed,  trilobed  varieties) . 

•:  non-distinct. 

( extending  beyond  tlic  nares. 

I near  together. 

( divergent. 

( elliptical. 

Shape ] round. 

( spécial. 

Sdownwards. 
forwards. 
backwards. 
outwards. 

( antero-posterior. 
Direction  of  oblique. 

their  axis  ( transverse. 


Bridge . 


' Its  angle  of  inclination. 

r rectilinear. 


Direction 


Îbent  or  dinted. 
convex  (aquiline  variety). 
concave  ( retroussé  variety). 


J 


like  a roof. 


Sbape  < ronnded  off. 

( broad  and  flat. 


The  lieiglit  is  taken  with  tlie  sliding  compass,  vertically  £rom 
tlie  root  to  tlie  liase  of  tlie  nose,  as  on  tlie  skeleton  ; tlie  breadth 
from  tlie  widest  portions  of  tlie  alæ,  and  tlie  projection  or  antero- 
posterior  dianieter,  from  tlie  point  of  tlie  nose  to  tlie  sub-nasal 
point,  with  a small  graduated  ride,  which  is  lield  horizontally  on 
the  line  of  Camper,  and  at  tlie  same  time  pressed  against  tlie  skin. 
Tlie  transverse  measurement  is  common  to  tke  two  indices.  It 
varied  from  29  to  42  millimètres  in  78  Enropeans  rvliicli  we 
examined,  and  from  40  to  52  in  18  busts  of  negroes  and  Mongols. 
Its  relation  witb  tlie  lieiglit  = 100,  or  transverse  nasal  index, 
averaged  68  T 4 in  tlie  first,  89  on  a Coehin-Cliina  bust,  100  on  a 
Papuan  and  an  Australian,  and  was  as  liigli  as  110,  112,  and  115 
on  some  African  negroes.  The  extrême  déviation  was  75 ‘00,  so  that 
a considérable  margin  is  left  for  tlie  apportionment  of  the  averages 
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and  of  tho  individual  cases.  The  transverse  nasal  index  is  there- 
fore  a valnable  character  in  the  living  subject,  as  the  corresponding, 
index  of  M.  Broca  is  on  the  skeleton. 

On  lookmg  from  below  upwards  at  the  nose  of  the  European,  on 
the  one  hand,  and  that  of  the  negro  and  Mongolian  on  the  otherr 
we  are  strnck  with  the  différence  in  the  shape  of  the  little  isosceles 
triangle  formed  by  the  septum  in  the  rniddle  and  the  nostrils  at 
the  sides,  and  which  has  hitherto  escaped  the  attention  of  Anthro- 
pologists.  The  différence  consists  in  the  relation  of  the  lengtlx 
antero-posteriorly  of  the  sub-septiun,  or  rather  of  the  entire  pro- 
jection of  the  nose  at  the  above  maximum  breadth,  otlierwise- 
called  the  antero-posterior  nasal  index.  In  our  78  Europeans,  it 
varied  from  55  to  89,  the  mean  being  66 '6.  In  the  negroes  and 
Mongolians  it  was  probably  as  low  as  30.  Having  measured  but 
a few  living  subjects,  and  principally  busts,  upon  which  no  pres- 
sure of  the  lip  coidd  be  made,  we  cannot  speak  with  certainty. 
We  recommend  this  measurement  to  travellers  as  being  easy  to  take. 

Among  other  characters  may  be  mentioned — (1)  The  depth  of 
the  hollow  at  the  root,  which  is  not  indicated  in  the  table.  It  is 
considérable  in  Melanesians,  who  are  thus  distinguished  from  the 
negroes  of  Africa.  It  is  also  tolerably  marked  in  the  majority 
of  our  European  races,  though  generally  less  so  in  the  female. 
It  is  less  marked  in  the  Mongolian  races,  as  also  in  the  Arab, 
and  in  what  is  commonly  called  the  ancient  Greek  type,  represented 
by  the  Venus  de  Milo.  (2)  The  arching  of  the  nose.  Excep- 
tionally,  as  if  broken  or  bent,  as  in  Bourbons,  more  general  and 
more  projecting  in  Americans  (Catlin)  ; it  is  altogether  charac- 
teristic  of  the  aquiline  nose  peculiar  to  the  Arabs,  Jews,  ancient 
Assyrians,  Guebres,  or  ancient  Persian  fire-worshippers,  &c.  Two 
types  of  this  feature  ought  to  be  distinguished  : the  one,  thick — 
in  which  the  nose  is  large,  and  rounded  off  at  the  back,  big  and 
puffy  at  the  point  ; the  other,  tliin — in  which  the  latéral  planes 
are  woll  defincd,  the  bridge  sharp,  and  the  médian  lobule  distinct 
from  the  alæ,  and  prolonged  below  the  plane  of  tho  nostrils  like  an 
eaglc’s  or  paiTot’s  beak,  whenco  its  name,  aquiline.  (3)  Tho  two 
kinds  of  fiattening  of  the  nose,  which  may  be  distinguished  by 
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the  terms  épaté  and  écrasé  -,  tlie  former  having  reference  to  tlie 
organ  in  its  ensemble,  and  being  equally  applicable  to  tbe  skeleton  ; 
the  latter  to  the  peculiar  dépréssion  of  its  lower  half,  owing  to 
a want  of  consistence  of  'its  cartilages.  The  Chinese  hâve  the  nez 
épaté,  the  Malays  the  écrasé,  negroes  botli  épaté  and  écrasé.  It  is 
true  that  both  these  characters  are  very  connnonly  found  together. 
(4)  The  form  of  the  nostrils  viewed  from  below.  These  are 
elliptical  from  before,  backwards  in  the  white,  more  or  less 
diverging  backwards,  so  as  to  become  almost  transverse,  in  the  most 
inferior  races,  their  variations  depending  principally  on  the  breadth 
of  the  sub-septnm  behind.  (5)  The  élévation  upwards  and  out- 
wards  of  the  plane  of  the  entire  base,  or  of  the  alæ  separately,  so  that 
the  internai  surface  or  side  of  the  nostrils  becomes  more  or  less 
exposed  to  view.  The  Bosjesmans,  and  the  lowest-type  negroes 
approximate  in  this  respect  to  the  simian  types.  Among  the 
accessory  features  of  the  nose  may  be  placed  the  variable  develop- 
ment of  its  muscular  apparatus.  In  Europeans,  the  nostrils  are 
only  seen  to  dilate  exceptionally,  when  the  breathing  is  oppressed. 
In  a large  number  of  individuals,  and  especially  in  the  inferior 
races,  the  movements  of  dilatation  and  contraction  are  very  marked, 
thus  giving  to  the  countenance  a ferocious  expression. 

We  hâve  previously  spoken  of  the  harmonious  or  symmetrical 
characters  of  the  cranium  and  face  ; nowhere  are  they  so  striking 
as  in  the  nasal  apparatus  of  the  living  subject  and  of  the  skeleton. 
The  width  of  the  interval  between  the  eyes,  or  rather  the  space 
included  between  the  external  angles  of  the  ascending  processes 
of  the  superior  maxillary  bones,  is  usually  accompanied  by  flatness 
of  the  same  interval,  and  the  oblitération  of  the  glabella.  The 
width  of  the  base  of  the  nose  and  the  anterior  orifice  of  the  nasal 
fossæ  in  the  skeleton  corresponds  not  only  with  the  two  or  three 
prcceding  characters  but  also  with  the  flatness  of  the  entire  nose, 
both  bone  and  cartilages.  So  with  the  nostrils,  from  being  placed 
antero-posteriorly,  they  become  transverse.  Any  onc  of  these 
characters  being  given,  we  can  at  once  déterminé  the  others. 
The  opposite  conditions  of  contraction  with  counterbalancing  pro- 
jection of  these  different  points  are  in  the  same  category.  According 
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to  the  raies  of  art,  tlie  space  between  the  eyes  = the  base  of  the 
nose;  tbis  is  exactly  so  ùi  tbe  two  opposite  types  of  which  we 
are  speakmg.  Eut  tbere  are  constant  exceptions  in  a race,  as  there 
are  m tbe  barmony  between  the  cranimn  and  face,  which  thus 
become  valuable  differential  cbaracters  for  certain  sub-races.  An 
analogous  barmony  exists  in  tbe  moutb  and  ear.  Botb  cbaracters 
rnust  be  preserved,  tbe  barmonious  as  well  as  tbe  incongruous. 

Delicacy  of  sbape  of  the  lips,  and  sinallness  of  tbe°  moutb  are 
European  features,  except  in  some  individuals  of  tbe  lympbatic 
tempérament,  in  wliom  tbe  upper  lip  is  decidedly  tbe  larger. 
Sometimes  immoderately  tbick  lips  are  tbe  ordinary  accompaniment 
of  prognathism,  especially  of  alveolo-dental  prognathism,  and  arises 
from  tbe  development  of  the  orbiciüar  muscle  of  tbe  lips,  and  still 
more  from  hypertrophy  of  tbeir  cellulo-adipose  tissue.  It  is  said 
that  Man  alone  has  a ehin.  On  the  skeleton  it  is  indicated  almost 
witbout  exception  by  a small  more  or  less  project  in  g triangular 
surface,  such  as  that  on  tbe  prebistoric  Naulette  jaw.  On  tbe 
living  subject  it  is  represented  by  a rounded-off  and  well-defined 
projection,  wbicb  is  very  remarkable  on  tbe  busts  of  Xero  and 
E apoleon.  It  is  sometimes  obliterated,  wbicb  often  arises  from  tbe 
lower  jaw  being  mucb  smaller  tban  tbe  upper,  and  shrinking  in. 
Barrow  says  that  the  Bosjesnrans,  altbougb  prognatbous  in  tbe 
lower  jaw,  bave  a projecting  and  pointed  cbin. 

The  ears  bave  not  been  sufficiently  studied,  tbougb  furnisliing 
cbaracters  of  considérable  value.  Tbey  are  large  or  small.  In  tbe 
Kabyles  tbey  project  out  ; in  others  tbey  are  close  to  tbe  side  of  tbe 
bead.  The  lobule  is  wanting  in  certain  Chaouias  or  Kabyles  of  tbe 
province  of  Constantine,  in  the  religious  fanatics  of  tbe  Pyrenees, 
and  here  and  there  in  individuals  of  every  race.  In  Europeans  tbe 
ears  are  oval  and  well  defined  ; in  negroes  tbey  are  round  or  ap- 
proacbing  to  square.  Tbe  ear  without  a folded  margin  belrind  or 
above,  an  angle  at  tbe  union  of  the  superior  witb  tbe  postcrior 
border,  as  well  as  flatness,  are  important  features,  and  somewhat  of 
a simian  character.  Tbe  varicties  of  configuration  of  tbis  organ, 
and  of  its  folds  and  hollows,  arc  very  connnonly  hereditary. 

1 1 is  modified  by  certain  ethnie  usages,  sucb  as  the  élongation 
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of  the  lobule  by  heavy  earrings  until  it  almost  touches  the 
shoulders. 

But  little  bas  been  determiued  as  to  the  value  of  certain  dis- 
similarities  noticed  in  the  teeth.  A more  or  less  thick  enamel,  a 
yellowisli  or  bluisli  colour,  variety  in  the  number  of  the  roots,  as  well 
as  certain  particulars  comiected  with  the  cro\vn,  hâve  attracted 
attention.  In  the  negro  races  they  are  better  set  and  more  régulai* 
than  in  the  white  races,  in  winch  they  are  small  and  close  togetlier. 
Caries  is  more  coimnon  in  England,  Ireland,  and  Germany  than  in 
Canada,  according  to  some  American  statistics,  gathered  from  an 
examination  of  a tliousand  soldiers.  Certain  ethnie  customs  leave 
theh*  traces  upon  them,  ivliich  we  sometimes  utilise  in  craniology 
for  the  purpose  of  ascertaining  the  source  from  wliich  skulls  are 
derived.  In  Africa,  as  well  as  in  Oceania,  a considérable  number 
of  the  savage  tribes  extract  or  sharpen  their  front  teeth  at  the 
period  of  puberty.  Malays  hâve  the  front  of  the  teeth  corroded  in 
a transversely  concave  line,  owing  to  their  chewing  the  betel-nut. 
On  the  anterior  surface  of  the  teeth  of  the  Yucatan  tliere  is  some- 
times a point  of  enamel  of  a blue  turquoise  or  greenish  colour. 
Their. ivear  and  tear,  wliich  in  our  races  inclines  inwards  in  the 
upper  jaw,  in  many  foreign  races  inclines  outwards. 

There  are  some  other  physiological  features  to  be  noticed.  Thus 
the  skin  of  the  negro  is  shining  and  velvety,  and  cooler  than  that 
of  the  European,  according  to  Prichard.  Otliers  hâve  maintained 
the  contrary. 

The  odour  of  the  cutaneous  envelope,  s ici  genevis  in  each  race, 
Tvould  furnish  important  differential  characters,  if  one  could  em- 
ploy  some  definite  re-agent  as  a substitute  for  the  uncertain  sense 
of  smelL  The  missionary  Hue  declared  that  lie  could  recognise 
the  Negro,  the  Tartar,  the  Thibetan,  the  Hindoo,  the  Chinese,  and 
the  Arab,  by  their  effiuvium,  and  added  that  although  disguised 
the  dogs  of  the  Chinese  barked  at  him.  The  Peruvian,  says 
Humboldt,  lias  three  distinct  words  by  •wliich  to  designato  the 
odour  of  the  European,  the  Indian,  and  the  Negro,  respectively. 
Euegger  states  that  mosquitos  are  attracted  to  certain  races  by 
their  peculiar  odour.  The  characteristic  effiuvium.  from  the  hold 
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of  a slave-ship  can  never  be  got  rid  of,  and  it  is  owing  to  this  that 
tlie  blood-hounds  of  New  Orléans  were  enabled  to  track  the  run- 
away  slave. 

The  external  génital  orgàns  présent  very  marked  différences  in 
different  races.  In  tlie  male  tliese  are  but  slight.  In  the  female, 
the  différences  are  very  considérable.  In  the  first  place,  it  is  certain 
that  the  hemispherical,  conical,  and  pyriform  mammæ  which. 
are  now  characteristic  of  the  races  wliich  surround  us,  were 
formerly  peculiar  to  distinct  races.  So  with  the  perforation  of 
the  olecianon,  or  the  platycnémie  tibia.  It  is  no  less  certain  that 
their  exaggerated  length,  front  the  period  when  the  female  has 
fulfilled  lier  maternai  fimctions,  is  an  essential  characteristic  of 
other  races.  We  connnonly  meet  with  accounts  by  travellers  of 
negresses  throwing  their  breasts  over  their  shoulders  to  suckle 
their  infants  hanging  at  their  backs.  À Bosjesman  woman,  exa- 
mined  by  Flower  and  Murrie,  eould  bring  the  two  breasts  together 
beliind,  above  the  région  of  the  buttocks. 

Under  the  name  of  “ steatopyga  ” is  understood  the  development 
in  the  female  of  enormous  fatty  masses,  shaking  hke  jelly  at  the 
least  touch,  which  are  superposed  upon  the  glutæi  muscles.  This 
character  is  met  with  here  and  there  in  Africa,  among  the  Somalis, 
Kaffirs,  and  Hottentots,  and  is  constant  in  various  degrees  in 
Bosjesmans.  There  is  no  evidence  of  it  either  on  the  skeleton  or 
on  the  glutæi.  It  is  more  tlian  an  hypertrophy  of  the  adipose 
tissue,  it  is  almost  a supplementary  organ,  as  spécial  as  the 
laryngeal  sacs  of  the  gorilla  and  the  cliimpanzee  ; nay,  more  so, 
for  these  are  only  a progressive  increase  as  âge  advances,  and 
more  particularly  in  the  male,  of  a cavity  at  the  back  part  of  the 
larynx  common  to  ail  the  higher  mammalia,  wliile  nothing  ni  the 
European  has  any  resemblance  in  the  slightest  degree  to  steatopyga. 
This  strange  organ,  the  particular  use  of  which  is  not  known,  was 
présent,  as  well  as  the  tablier,  in  a Bosjesman  virgin  of  12  years  of 
âge*  The  fat  increases  in  size  liko  tlie  breasts. 

* Review  of  a memoir  of  Flower  and  Murrio,  on  “A  Dissection  of  a 
Bosjesman  Woman,”  in  “ Anthropological  Eoview,”  vol.  v.,  1867. 


Chat.  vu.] 


PHYSICAL  CHARACTERS. 


363 


Everytlnng  tends  to  support  tlie  belief  that  a peculiar  race,, 
possessing  these  tivo  characters,  and  of  ivhich  tbe  Bosjesmans  are 
the  closest  représentatives,  formerly  lived  as  a scattered  people  froni 
tbe  coast  of  Aden  to  tbe  Cape  of  Good  Hôpe.  If  ive  compare  tbe 
yelloAvisli  colour  of  tliis  people  Avitli  otlrer  original  characters  ivkich 
separate  tbem  froni  tbe  negroes  of  tbe  adjoming  countries,  tbis 
liypotbesis  becomes  alniost  a matter  of  certainty.  Hitberto  Ave 
bave  met  Avitli  many  opposite  characters  in  the  buman  groups,  but 
ferv  so  remarkable  as  these.  We  bave  seen  the  rnarked  différence 
betiveen  Avoolly  and  straigbt  haïr,  betAveen  the  prognatbous  and 
tbe  orthognathous,  tbe  jet  black  of  tbe  Yoloff  and  tbe  pale  com- 
plexion  of  tbe  Scandinavian,  betAveen  tbe  ultra-dolicbocepbalie 
Esquimau  or  Hew  Caledonian,  and  the  ultra-bracbycephalic  Mon- 
goban.  But  tbe  line  of  séparation  betiveen  tbe  European  and  the 
Bosjesman  as  regards  these  tivo  characters  is,  in  a morpbological 
point  of  aûoav,  still  ivider,  as  rnucb  so  as  betiveen  eacli  of  tbe 
anthropoid  apes,  or  betiveen  the  dog  and  tbe  ivolf,  tbe  goat  and 
the  sbeep. 


CHAPTEE  VIL 

PHYSICAL  CHARACTERS — AGE— MENSTRUATION CROSSES SUCCESSION 

— CONS AN GUINEOUS  UNION. 

If  the  physical  différences  noticeable  either  on  tbe  dead  body  or  on 
tbe  living  subject,  are  of  tbe  first  importance  as  distinguishing 
raee3,  the  différences  resiüting  from  tbe  fimction  of  organs  bave 
also  their  value.  It  is  of  importance  to  know  îvliether  tbe 
Australian  lives,  breathes,  propagatcs  his  species,  thinks  and  speaks 
like  the  European;  ivbether  tbe  Hottentot  is  subjected  to  tbe 
influence  of  extemal  conditions,  inter-crosses,  satisfies  bis  Avants,  and 
is  of  sociable  habits  like  the  Chinese.  Ail  tbe  subjects  Ave  bave 
passed  in  revieiv  îvhen  comparing  Man  ivitb  animais,  again  présent 
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themselves  to  our  notice  when  comparing  men  between  themselves. 
ïliis  part  of  the  science  whose  more  general  questions  hâve  scarcely 
y et  been  explored,  would  merit  the  title  of  biology  as  opposed  to 
that  which  bas  been  discussed  in  the  preceding  pages  under  the 
name  of  anatomy. 


Duration  of  Life. 

The  duration  of  life  is  less  at  the  pôles  among  the  Esquimaux 
and  Lapps,  and  at  the  equator  among  the  Hegroes;  but  that  may 
dépend  on  climate  and  external  circumstances.  In  Greenland,  there 
are  more  women  tlian  men,  because  the  men  die  from  accident, 
and  rarely  reach  50  years  of  âge.  The  women,  however,  attain 
to  the  âge  of  70,  80,  and  even  beyond.  Prichard  has  collected 
together  cases  of  centenarians  from  every  race.  Aine  English 
émigrants  in  America  from  110  to  151  years;  10  or  15  negroes 
from  107  to  160  ; one  Kaffir  109;  many  Hottentots  of  100  ( Barroio ) ; 
two  Lidians  of  117  and  143  respcetively  (Hnmboldt)  ; 35Egyptians 
above  100  (Larrey).  Eecently  Sir  Duncan  Gibb  mentioned  the 
case  of  a Fin  of  115  years.  The  mean  duration  of  life  in  France, 
-which  was  29  at  the  close  of  the  eighteenth  century — and  39 
from  1817  to  1831,  increased  to  40  from  1840  to  1859,  thanks 
to  the  progress  of  sanitary  science  and  civilisation.  There  are 
sonie  reasons,  however,  for  believing  that  apart  from  the  influence 
of  climate,  and  the  power  which  Man  has  of  dealing  with  the 
causes  of  disease,  the  mean  normal  longevity  is  not  the  same  in  ail 
races. 

So,  decrepitude  shows  itself  sooner  in  some  races  tlian  in  others. 
The  Australians  and  Bosjesmans  are  old  men  at  a period  when  the 
European  is  in  the  full  enjoyment  of  lus  faculties,  botli  pliysical  and 
intellectual.  The  Japanese  the  same,  according  to  Dr.  Krishaber, 
physician  to  the  Japanese  cmbassy.  Umpiestionably  the  woman 
fades  away  mucli  sooner  in  the  negro  races  even  from  the  first 
pregnancy.  In  the  negro,  the  development  of  the  body  is 
generally  in  advance  of  the  white.  His  wisdom  teeth  arc  eut 
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sooner;  and  in  estimating  the  âge  of  liis  skull,  we  must  rcckon  it 
as  at  least  iive  years  in  advance  of  the  wliite. 

Tkere  are  many  points  coimected  with  tliis  subject  still  unsettled. 
The  successive  dates  of  the  éruption  of  the  mille  and  permanent 
teeth,  the  period  of  growth  of  the  body  generally,  and  of  the  brain 
in  particular,  the  period  at  which  the  epiphyses  of  the  long  bones 
become  anchylosed  to  the  diaphyses,  the  period  of  the  commence- 
ment and  cessation  of  menstruation,  the  period  wlien  the  hair  falls 
off  and  changes  colour — ail  tliis  would  furnish  more  certain  data  for 
the  solution  of  the  problem  than  the  average  duration  of  life, 
which  is  too  rnuch  dépendent  on  external  circumstances. 

Whites  lose  their  teeth  much  sooner  than  negroes,  but  this  is 
owing  to  their  bad  quality  and  to  their  being  too  close  together, 
which  prédisposés  them  to  caries.  D’Orbigny  says  that  the 
Charruas  never  lose  their  teeth.  They  wear  ;out  however  more 
rpiickly  in  savage  races,  from  their  masticating  corrosive  substances, 
as  the  betel-nut  by  the  Malays  or  very  hard  matters  by  the 
Patagonians.  The  hair  becomes  white  more  slowly  in  the  yellow 
races,  and  baldness  is  rarely  seen  among  them.  (See  page  350.) 


Menstruation. 


Menstruation,  and  the  periods  at  ivhich  it  becomes  established  and 
disappears,  hâve  not  yet  afforded  anything  conclusive  with  respect  to 
races.  The  influence  of  the  duration  of  life  upon  the  period  of  the 
cessation  of  the  catamenia  is  a well-established  fact,  thanks  to  a 
work  of  Mr.  II.  Cowrie.  In  the  Shetland  Islands  the  period  of 
the  appearance  of  the  menses  is  the  same  as  in  Scotland,  but  that 
of  their  disappearance  is  from  50  to  51  years  of  âge,  while  in 
Scotland  they  cease  at  the  âge  of  45  to  46.  jSTow,  in  the  Shetland 
Islands,  longevity  is  considcrably  greater.  There  are  33  lier  cent, 
of  old  people  from  70  to  80,  and  20  per  cent,  from  80  to  90; 
while  in  Scotland  there  are  only  18  per  cent,  of  the  former,  and  7 
of  the  latter.  The  influence  of  extemal  circumstances  also  exerts 
its  action.  Àfter  comparing  ail  the  publislied  statistics,  Joulin 
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came  to  tlie  conclusion  that  in  teniperate  countries  the  phenomenon 
mates  its  appearance  at  the  âge  of  15,  and  in  hot  countries  at  121. 
In  6000  German  girls,  M.  Meyer  found  that  the  fhst  menstruation 
took  place  at  1 5 *5 1 among  the  rich,  and  16 '50  among  the  poor;  at 
15*98  in  the  towns,  and  15-20  in  the  country.  Food,  warmth, 
good  ah-,  and  good  sanitary  arrangements,  bring  ail  the  vital 
functions  hito  full  play.  According  to  M.  Guérault,  the  catamenia 
are  less  abundant,  or  are  altogether  suspended  among  the 
Esquimaux  dming  the  w inter,  when  food  is  less  abundant,  while 
they  are  copious  in  summer.  In  hot  countries,  among  Europeans, 
they  readily  pass  into  true  menorrhagia. 

In  making  statistics  with  respect  to  menstruation,  the  difficulty 
is  to  divest  the  subject  of  that  which  has  specially  to  do  with  the 
race.  Two  opposing  influences  are  at  work,  and  maÿ  apparently 
falsify  the  results.  The  following  are  the  most  important  published 
statistics  as  to  the  average  period  of  the  first  appearance  of  the 
catamenia  in  various  races  : 


Christiania  (Faye)  

2691  ... 

16  years  0 months. 

Copenhagen  (Rawn) 

3810  ... 

16 

33 

0 

33 

North  Germany  (Lagneau) 

4324  ... 

16 

33 

9 

33 

Rnssia  (Lieven)  ... 

1000  ... 

16 

3> 

6 

33 

France  (Lagneau) 

3661  ... 

15 

33 

1 

33 

England  „ 

3759  ... 

14 

33 

11 

33 

Madeira  (Robertson) 

242  ... 

14 

33 

10 

33 

Jamaica,  Negresses  (Robertson)... 

80  ... 

14 

3> 

10 

33 

Southern  Asia  (Lagneau) 

1140  ... 

12 

33 

10 

33 

The  races  which  it  would  interest  us  to  know  the  most  about 
are  not  in  the  list,  as  the  Esquimaux  and  Lapps,  Australians  and 
Bosjesmans.  The  records  respecting  the  former  are  very  contra- 
dictory,  and  relate  to  but  few  examples  ; and  as  regards  the  latter, 
we  hâve  none.* 

The  duration  of  pregnancy,  fecundity,  the  number  of  twin- 
births,  &c.,  are  so  many  questions  of  comparative  anthropology, 

* Seo  Tilt,  “Monthly  Journal  of  Medical  Science,”  1850,  vol.  lxi.  ; 
Lagncau,  “ Gaz.  Hebd.  de  Med.,”  1867,  2nd  séries,  vol.  iv.  p.  613,  &c. 
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wliich  corne  next  to  that  of  menstruation.  With  regard  to  the 
first  point,  ive  hâve  little  information  beyond  tlie  French  statistics. 
The  facility  with.  which  child-hearing  takes  place  among  savage 
peoples,  in  spite  of  the  Avant  of  the  smallest  care,  dépends  alto- 
gether  upon  the  anatomical  and  physiological  arrangement  of  the 
parts,  and  on  the  degree  of  résistance  to  pain.  There  are  un- 
douhtedly  very  decided  différences  in  these  respects  betAveen  one 
European  race  and  another.  An  accurate  estimate  of  fecundity 
is  an  exceedingly  difficult  one  to  détermine.  In  France,  three  or 
fom  children  is  the  usu'al  number  born  in  .a  family.  In  other 
countries  of  Europe  this  number  is  exceeded.  In  Iceland,  accord- 
ing  to  Moser,  it  is  as  high  as  five.  The  hypoborean  races  are  less 
fertile,  the  Slavs  more  so.  Eegresscs  readily  conceive,  and  make 
excellent  nurses.  In  Western  Australia,  41  Avomen  beyond  the 
middle  âge  had  188  children,  or  4-3  each — three  had  seven  each, 
and  one  only  Avas  barren  (G.  Grey).  But  statements  of  this  kind 
are  frequently  erroneous.  With  regard  to  multiple  births,  the 
information  we  possess  scarcely  extends  beyond  the  Frencli  statistics. 
According  to  a table  of  Moser,  the  largest  number  of  twin-births 
was  in  Dublin  and  in  Eussia.  In  Australia  the  number  is  about 
the  sâme  as  in  France  : “ I am  acquainted  Avith  four  cases  ” of 

tAvin-births,  Avrites  Sir  G.  Grey. 


Crossing. 

This  is  one  of  the  most  vexed  questions  in  Anthropology. 
Under  this  title  is  understood  in  Xatural  History  the  union  of 
two  individuals  Avhatever  may  be  their  supposed  or  actual  zoological 
différence.  Their  progeny  hâve  the  general  name  of  hybrids,  and 
in  Man  that  of  mongrels.  The  former  of  these  ternis  is  usually 
applied  to  the  fixed  or  variable  products  of  species  betAvcen  them- 
selves,  and  the  latter  the  products  of  varieties  or  races. 

BetAveen  animais  of  classes  differing  Avidely  avc  occasionally 
Avitncss  the  most  singular  connections,  as  betAveen  the  dog  and 
the  soav,  but  the  generative  impulse  goes  for  nothing.  It  is  stated 
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that  individuals  of  different  Orders  hâve  given  birth  to  offspring,  as 
between  tlie  bull  and  the  mare,  whose  progeny,  or  jumarts,  inhabited 
tbe  Atlas  mountains  and  the  mountains  of  .Piedmont.  It  is  a 
better  authenticated  fact  that  the  phenomenon  takes  place  between 
different  Généra.  M.  de  Bouille  in  1873  described  the  offspring  of 
the  cross  between  the  ibex  of  the  Pyrenees  and  the  domestic  goat. 
The  Pehuelhas  in  the  Chilian  Alps  crossed  this  latter  witli  the 
sheep,  and  obtained  a very  vigorous  breed  called  chcibins  (buck- 
sheep),  whose  descendants,  fertile  through  an  indefinite  number  of 
générations,  are  of  considérable  commercial  value  on  account  of 
their  skins  and  fleeces,  known  by  the  name  of  “ pelions.”  Between 
species  the  crosses  are  common  and  fertile,  the  mongrels  them- 
selves  being  either  stérile,  as  mules — -the  offsprmg  of  the  ass  and 
the  horse — or  fertile,  as  the  progeny  of  the  hare  and  the  rabbit, 
the  dog  and  the  wolf,  the  jackal  and  the  fox,  the  camel  and  the 
dromedary,  the  alpaca  and  the  llama  or  vecuna,  the  horse  and  the 
zébra  or  wild  mule,  the  bison  and  the  European  ox,  &c. 

There  is  therefore  no  reason  to  suppose  that  we  hâve  been 
deceived  as  to  the  reality  of  certain  species,  and  that  such  were 
only  varieties.  Two  or  three  well-establislied  facts  ont  of  many 
will  suffice.  It  is  now  certain  that  the  limit  of  species  is  not 
an  absolute  obstacle  to  fertility,  and  consequently  that  its  circum- 
scription  lias  nothing  decided  about  it,  wliich  puts  us  entirely  at 
our  ease  wlien  discussing  the  question  of  human  cross-breeds. 
Whether  races  anthropologically  distant  from  each  other  bave  or 
hâve  not  indefinitely  fertile  offspring,  is  of  little  importance,  the 
simple  question  is  whether  they  represent  species  or  varieties. 
(See  page  193,  et  seq. ) 

Much  mystery  remains  to  be  cleared  up,  however,  relative  to  the 
phenomena  of  liybridism  in  general.  Why,  for  example,  a male  of 
one  species  produces  fertile  hybrids  with  the  female  of  another 
species,  while,  invcrsely,  a female  of  one  with  a male  of  another 
is  stérile  (unilatéral  hybridism).  Why  a female  savage  in  captivity 
does  not  produce  more  fertile  offspring  with  tlie  male  of  lier  own 
species,  while  captivity  increases  tlie  fertility  of  other  species; 
why  among  dogs,  or  human  beings,  tlie  gerras  being  appa- 
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rently  souncl,  there  are  some  fertile  unions  and  others  not 
so.  We  liave  only  the  simple  facts  before  us  from  which  to  forni 
a judgment. 

M.  Broca  lias  defined  tire  various  degrees  of  sexual  affinity,  which 
lie  calls  homogenesis,*  thus  : 


Heterogenesis. 


Homogenesis  . 


r Abortive 

Agenesic  . . , | -^^hout  offspring. 
Dysgénésie  . . . ^ 

Paragenesic. . 


V Engenesic 


with  offspring. 


In  heterogenesis  there  may  be  intercourse  witliout  imprégnation. 
Abortive  homogenesis  is  merely  a matter  of  spéculation  ; imprég- 
nation talces  place,  but  the  fœtus  does  not  arrive  at  its  full  term. 
In  agenesic  homogenesis,  or  agenesis,  there  are  offspring,  but  these 
are  absolutely  stérile  inter  se,  or  with  individuals  of  one  or  the 
other  mother-race.  In  dysgénésie  homogenesis,  or  dysgenesis,  these 
mixed  breeds  are  still  stérile  inter  se,  but  they  are  fertile  with  indi- 
viduals of  one  or  other  mother-race — their  offspring,  called  hybrids 
of  the  second  blood,  being  nevertheless  stérile,  so  that  it  cannot 
again  form  a new  race. 

In  paragenesic  homogenesis,  or  paragenesis,  or  collateral  hybridism, 
the  direct  hybrids,  or  those  of  the  first  blood,  are  still  stérile  be- 
tween  themselves,  or  as  far  as  the  second  or  third  génération  ; but 
those  of  the  second  blood  are  indefhiitely  fertile,  so  that  a race  may 
take  its  origin  by  eollaterals.  In  eugenesic  homogenesis,  or 
eugenesis,  or  direct  hybridism,  the  two  orders  of  hybrids  are  now 
indefinitely  fertile,  so  that  the  new  race  makes  its  way  directly  and 
without  hindrance. 

Heterogenesis  is  never  other  than  individual  in  Man,  nor  con- 
sequently  is  agenesis.  There  was  a disposition  for  sonie  years  to 
believe  in  absolute  dysgenesis  between  certain  races.  This  must 

Mémoire,  “Sur  l’Hybridité,”  by  M.  Broca,  “Journal  do  Physiologie,” 
vol.  i.,  1838. 
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ncnv  be  given  up.  The  whole  dispute  concentres  upon  the  two 
latter  lcinds  : Are  there  unions  which  coidd  not  give  origin  to  a new 
race  except  by  collaterals,  that  is  to  say,  by  a reversion  towards 
the  one  or  the  other  mother-race  1 

There  are  numerous  species  of  human  mongrels.  There  are 
(1)  Those  of  the  first  blood,  including  their  direct  offspring,  and  ail 
those  which  are  derived  from  them  by  alliances  with  them  ; (2) 
Those  of  the  second  blood  (first  degree  of  reversion),  including  ail 
the  offspring  of  the  cross  of  the  first  blood  with  one  of  the  two 
mother-races  ; (3)  Mongrels  of  the  third  blood  (second  degree  of 
reversion),  resulting  from  the  cross  of  the  second  blood  with  one  of 
the  mother-races,  and  so  on.  At  the  fifth  or  sixth  reversion  ail 
trace  of  hybridism  has  generally  disappeared,  the  features  of  the 
mother-race  liave  reverted  to  the  original  type.  That  there  is  but 
one  species  of  mongrel  of  the  first  blood,  but  two  species  of  the 
second,  of  the  third,  of  the  fourth,  each  resembling  more  one  of  the 
two  original  races,  is  certain  ; and  also  that  there  are  complex  and 
nameless  cross-breeds  resulting  from  the  cross  of  mongrels  of 
different  orders. 

If  we  express  by  W,  or  white,  and  B,  or  black,  the  two  races, 
and  by  a fraction  the  amount  of  each  according  to  its  degree,  we 
shall  hâve  the  following  sériés  of  reversion  towards  W : 


Mongrels  of  first  blood 
,,  second  blood 

,,  third  blood 

,,  fourth  blood 

„ fifth  blood 


...  = + Bi. 

...  = Wf  + BJ. 

...  = Wî  + BJ, 

= WH  + btV 

= + b3v 


Homogenesis  is  absolute  or  eugenesic,  and  still  more  paragenesic, 
between  contiguous  races.  The  peoples  of  Europe  arc  a proof  of 
this.  AU,  in  various  degrees,  are  the  résultant  of  a séries  of  cioss- 
ings,  one  of  the  most  striking  products  of  which  is  the  co-existence, 
in  one  and  the  same  individual,  of  light  or  dark  blue  eyes  witli 
jet-black  hair  and  beard.  A friend  of  our  own  who  traces  back 
amoug  bis  ancestors  cléments  on  the  one  side  reaching  to  the 
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Western  Pyrenees  and  on  the  otlier  to  Lorraine,  is  an  example  of  this. 
M.  Broca  found,  when  investigating  the  subject  of  stature,  tliat 
nineteen-twentieths  of  tlie  whole  population  of  France  presented, 
various  degrees,  tlie  characters  of  mixed  races.  The  Bretons  are 
one-fourth  Kymris  and  three-fourths  Celts,  without  including 
another  element  which  is  seen  ainong  them,  and  wliich  dates  hack 
to  a later  period  tlian  the  Celts.  Up  to  the  time  of  the  French 
Bevolution  victors  and  vanquished  lived  apart  ; tlie  former  were 
the  aristocracy,  the  latter  the  people.  But  since  they  hâve  been 
brought  more  into  immédiate  contact  the  population  lias  largely 
increased,  proving  liow  valuable  that  union  lias  been.  The  table 
which  we  bave  constructed  with  materials  furnished  by  Dr.  Beddoe, 
shows  that  everywhere  throughout  Europe,  and  even  among  the 
J ews,  two  éléments  must  be  taken  into  account,  the  fair  and  the 
dark,  which  are  promiscuously  intermingled. 

The  prosperity  of  the  New  American  race  is  another  example  of 
eugenesis.  Immigration  into  the  United  States,  which  lias  taken 
so  considérable  a flight  during  the  last  thirty  years,  has  already 
been  enormous.  Every  variety  of  cross  has  been  going  on  between 
English,  Irish,  Germans,  Italians,  French,  &c.,  with  the  greatest 
possible  success.  We  may  also  mention  numberless  Spaniards 
from  the  Peninsula  among  whom  are  found  the  features  of  the 
Saracen  invaders  of  the  ninth  century  ; then  that  population  on 
he  Barbary  coast,  called  Moors,  and  which  is  a medley  of  races  of 
every  description,  the  Arab  and  Berber  blood  predominating.  On 
tracing  back  the  yellow  races  we  also  discover  a perfect  eugenesis. 
It  would  be  diffîcult  in  the  part  of  Asia  which  relates  to  them  to 
mention  a single  race,  or  a single  people,  where  Crossing  has  not 
taken  place.  De  Mas  speaks  in  the  liighest  terms  of  mixed  breeds 
of  Chinese  and  Mongolians,  and  MM.  Mondières  and  Morice  of  those 
of  Chinese  and  Annamites  under  the  name  of  Minuongs.  Dr.  Bow- 
ring  deseribes  a race  in  the  Philippine  Islands,  intermediate  between 
the  Malays  and  Chinese,  as  the  principal  agent  of  civilisation  in 
these  latitudes. 

Their  mongrels,  which  are  said  to  be  thriving  but  little  in  the 
Eastem  Malacca  Islands  ( Waitz)  and  those  of  Chinese  and  Cam- 
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bogians  but  little  fertile  ( Gutzlaff ),  are  local  exceptions,  arising 
from  the  difficulties  attending  accbmatisation  in  these  unhealthy 
countries.  One  of  the  first  effects  of  the  inability  to  become 
acclimatised  is  to  diminish  fecundity.  The  Mamelukes  of  Egypt 
dui’ing  560  years  hâve  had  no  children  when  married  to  women 
of  their  own  race  from  Georgia,  and  hâve  never  established  a branch 
in  the  Valley  of  the  N ile.  Such  are  sonie  of  the  singular  pheno- 
mena  whicli  everywliere  présent  themselves  when  we  hâve  to  deal 
with  the  question  of  reproduction.  The  failure  of  power  to  become 
acclimatised  seems  to  attack  the  germ  in  its  very  earliest  develop- 
ment. It  is  undeniable  that  in  Africa  the  negro  races  do  not  cross 
to  any  great  extent.  The  Kaffirs  hâve  carried  their  tall  stature  to 
a great  number  of  points  ; the  Bosjesmans  hâve  here  and  there  left 
traces  of  their  steatopyga  and  their  small  stature.  On  the  présent 
frontiers  of  the  two  races  a number  of  cross-breeds  are  to  be  met 
with.  Eugenesis  still  continues  between  races  already  somewhat 
separated  from  one  another.  The  half-breeds  between  Indians  and 
Europeans  are  very  numerous  both  in  Korth  and  South  America. 
We  ourselves  hâve  seen,  in  the  United  States,  numerous  families, 
the  issue  of  the  Indian  and  the  Yankee,  whose  offspring  were  very 
fertile. 

In  the  official  report,  in  1870,  upon  the  Aborigines,  it  is  stated 
that  there  exists  in  Kansas  an  entire  nation  of  half-breed  Osages. 
In  Mexico  the  Spanish  mixed  breeds  constitute  two-thirds  or 
three-fourths  of  the  whole  population.  In  Brazil,  La  Plata,  and 
Chili,  the  Portuguese  mongrels  are  also  in  the  majority.  In  Lima 
there  are  twenty-three  different  names  to  designatc  the  varieties  of 
mixed  breeds  of  Spaniards,  Peruvians,  and  Negroes. 

The  children  of  the  half-breed  between  the  Chinese  and  tlie 
Spaniard  arc  called  tornas  titras,  according  to  Dr.  Bowring.  The 
facility  with  which  the  Chinese  interbreed  with  every  sort  of  race 
is  well  lcnown.  In  the  Antilles  and  in  California,  they  are  to  be 
found  everywliere,  and  they  interbreed  with  the  Indians  and  whitcs, 
thus  producing  many  varieties  of  mixed  progeny  (A.  Mann/). 
The  reason  why  these  are  not  greater  is  that  the  Chinese  marries 
and  returns  to  lus  own  country  as  soon  as  lie  lias  amassed  a com- 
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petency  The  inferiority  of  the  mixed  breeds  between  the  Chmese 
and  the  Portuguese,  so  conspicuous  at  Macao  ( Castano ),  ought  still 
to  be  attributed  to  acclimation,  in  the  sanie  way  as  the  Lippladens, 
or  lialf-breeds  between  the  Malays  and  the  Dutch,  which  hâve 
never  succeeded  in  establishing  themselves  in  Java,  and  wliose 
pro-eny  were  stérile  to  the  third  génération  (Ivan).  In  tlic 
Trench  colony  of  Indo-China,  M.  Morice  speaks  of  half-breeds  of 
Europeans  and  Annamites  as  resisting  exposure  to  the  sun  better 
than  their  European  relations.  Eitzroy  describes  the  children  and 
infants  of  the  English  and  Malay,  or  Polynesians,  as  of  a bright 
red-brown.  The  half-breeds  of  English  and  New  Zealanders  con- 
stitue a healthy  and  very  muscular  race,  accoivling  to  Waitz. 
Prichard  speaks  of  marnages  betNeen  the  progeny  of  Europeans 
and  aboriginal  Samoans  and  Tongas  as  being  as  prolific  as  any 
other.  The  success  of  the  Polynésien  mixed  breeds  is  no  longer  a 
matter  of  doubt.  In  1789,  nine  English  saüors,  six  male  Tahitians, 
and  15  Taliitian  women  settled  in  Pitcairn  Island,  in  the  Pacific. 
In  1793  they  were  reduced  to  four  white  men  and  10  Tahitian 
women.  In  1846  the  population  of  the  island  increased  to  66, 
and  in  1856  to  189.  Moreover,  at  the  termination  of  Cook’s 
voyages,  the  Polynésien  races  were  still  unmingled  with  any  infusion 
of  white  blood.  Now,  their  mixed  breeds  are  so  numerous  tliat  it 
would  be  difficult  to  find  among  them  any  individuals  of  pure  race 
( De  Quatrefages). 

In  Africa,  the  Soudan  is  the  great  centre  of  mixed  breeds  between 
two  races  ecpially  removed  from  one  anotlier.  Here,  in  the  tentli 
century,  there  appeared  a red  race  with  glossy  hair,  commonly 
known  as  tliat  of  the  Eoulbas  ( Barth ),  wliich  engrafted  itself  as  a 
dominating  race  upon  a previous  negro  stock  with  woolly  bail',  and 
"ivin"  orimn  to  ail  sorts  of  mixed  breeds,  of  which  the  Toucolors 

O O O 

of  Sénégal  are  tlic  most  celebrated.  The  Somalis,  the  Gallas,  and  a 
score  of  other  peoples  of  Eastern  Africa,  are,  no  doubt,  mixed  breeds 
between  negroes  and  some  red  race  or  Arabs.  On  the  Abyssinian 
plateau  mixed  breeds  continue,  but  the  Arab  element  is  increasing. 
On  the  plain  of  Sennaar  there  are  no  less  than  six  dénominations 
between  the  more  or  less  pure  Arab  and  the  pure  negro:  (1)  The 
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El-Asfar,  oryellow;  (2)  The  El-Kat  Fatelobem,  analogous  to  the 
Abyssmians  ; (3)  The  El-Akdar,  or  red  ; (4)  The  El-Azraq,  or  blue  ; 
(o)  The  El-Ahcdar,  or  green;  and  (6)  The  Ahbits,  or  Noubas,' 
whose  hair  is  not  absolutely  woolly. 

The  mixed  breeds  between  races  more  widely  separated  remain 
fertile;  but  to  what  estent  do  they  remain  so  ? Is  the  inter- 
mediate  race  produced  directly  or  by  côllaterals?  easüy,  or  with 
difïiculty,  in  the  former  case  1 

The  mixed  breeds  of  negroes  and  Europeans  hâve  varions  names, 
according  to  their  relative  proportion  of  blood.  The  first  are  called 
mulattoes,  the  second  tierceroons,  the  third  quadroons,  the  fourtli 
quintroons,  &c.,  without  mentioning  a number  of  local  terms 
for  mixed  bieeds  of  every  shade.  They  form  a peculiar  race, 
and  are  paragenesic.  There  is  no  doubt  about  this;  but  are  they 
also  eugenesic  ? Nott  made  a comparison  of  the  mixed  breeds  of 
Carolina,  Louisiana,  and  Elorida,  and  found  a différence  between 
them  as  regards  fecundity  ; and  came  to  the  conclusion  that  the 
hybrids  of  the  Anglo-Saxon  race  with  the  negro  are  stérile  for  the 
first  or  second  génération,  while  the  offspring  of  the  brown  race 
of  Europe  with  the  negro  are  of  better  constitution  and  decidedly 
fertile. 

The  observations  of  Long  in  the  Englisli  colony  of  Jamaica,  as 
well  as  examples  of  an  opposite  description  in  Cuba,  Hayti,  and 
Porto-Eico — French  and  Spanish  colonies — go  to  strengthen  this 
view. 

Jaquinot,  Waitz,  Yan  Amringe,  Hamiltoli  Smith,  and  Seemann, 
on  the  other  hand,  speak  of  the  fertility  of  negroes  with  Europeans 
of  every  description.  There  is  considérable  difïiculty  about  the 
matter,  there  being  no  statistics  establishing  the  distinction 
between  the  first  and  second  blood.  The  wliite  woman  generally 
refusing  to  marry  a mulatto,  and  the  latter  to  marry  a negress,  it 
becomes  necessary,  notwithstanding,  that  the  mulatto  should  find  a 
wife,  and  this  lie  can  only  do  generally  among  his  own  people. 
Once  only  hâve  we  any  record  on  the  subject,  namely,  in  North 
Carolina.  There  the  caste  of  freemcn  was  constituted  ehtirely  of 
mulattoes  freed  by  their  vvliitc  fathers.  The  State,  dismayed  at 


CROSSING. 


375 


Chap.  vu.] 


the  important  position  which  tbey  assumed,  put  a stop  to  tins 
libération.  Left  to  themselves  tbeir  number  diminislied  -J  per 
cent.  Tbe  fact  is  tbe  question  bas  not  yet  been  settled. 

How  let  us  pass  to  tbe  continent  of  Africa.  One  of  tbe  argu- 
ments of  Pricbard  in  favour  of  tbe  unlimited  feeundity  of  ail  tbe 
buman  races  was  derived  from  a considération  of  tbe  Gnquas,  a 
race  tbe  issue  of  tbe  union,  at  tbe  close  of  tbe  last  century,  of  tbe 
Hottentots  witb  tbe  Dutcb.  Pricbard  was  too  dogmatical,  and  M. 
Broca  jnstly  remarks  tbat  the  number  of  bastards  at  first  was  small, 
and  was  soon  absorbed  into  tbe  mass  of  Bosjesmans  and  Korannas, 
witb  wbom  tbey  became  amalgamated,  so  tbat,  in  1825,  tbe  Griquas 
might  be  looked  upon  as  having  reverted  to  the  aboriginal  type. 
If  tbe  experiment  failed  tbrougb  tbe  excess  of  reversions,  it  never- 
tbeless  succeeded  at  first.  Tbe  Englisb  author  also  mentioned  tbe 
existence  of  Malayo-Papuans  in  the  Malay  Arcbipelago,  on  tbe 
authority  of  Quoy  and  Gaimard.  We  tbinlc  be  was  rigbt,  and  tbe 
existence  of  tbese  mixed  breeds  seems  to  us  demonstrated  by 
craniology,  altbougb  some  are  now  considered  to  be  negiitos. 

One  of  tbe  arguments  in  favour  of  dysgenesis  was  drawn  from 
a considération  of  tbe  Austrahans.  Until  within  the  last  few  years 
only  three  or  four  instances  were  known  of  tbeii'  interbreeding 
witb  Europeans,  and  tbese  were  mentioned  incidentally  by 
Ereycinet,  Quoy,  Gaimard,  and  Lesson.  Those  mentioned  by 
Mackenzie  and  Robert  Dawson  bad  been  unnoticed.  Tbe  frequency 
of  the  intercourse  between  wliites  and  the  Australian  Gins  was, 
liowever,  a matter  of  general  notoriety.  But  subsequently  Miles, 
Murray  (of  Sydney),  P.  Beveridge,  and  B.  Lee  hâve  stated  tbat 
tbey  bave  seen  tbem,  and  that  tbey  are  common,  especially  on  tbe 
borders  of  tbe  régions  occupied  by  tbe  squatters,  to  wbom  tbey 
were  of  great  service.  An  undoubted  example  bas  been  given 
by  Stokes.  From  1800  to  1805  some  English  seal-fishers  settled 
in  Bass’s  Straits  had  exchanged,  for  the  seals  tbey  bad  taken 
on  the  banks  of  the  Strait,  some  Australian  and  Tasmanian 
women. 

In  1846  they  had  given  birth  to  a numcrous  progeny.  On 
Préservation  Island  alone  there  were  25  children,  or  ratlier  grand- 
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children,  seeing  that  tlie  first  unions  had  taken  place  more  than  40 
years  previously.  Mr.  Stokes  says  they  are  excellent  sailors.  The 
fact  tliat  a great  nimber  of  Australian  mixed  breeds  are  to  be  met 
ivith  in  the  towns  and  plantations  lias  lately  been  confirmed  in  a 
letter  received  by  us  from  M.  de  Castelnau,  French  consul  at 
Melbourne,  as  also  at  a personal  interview  witli  M.  E.  Simon, 
Fiench  consul  at  Sydney.  We  bave  yet  to  know  within  what 
limits  the  mulattoes  are  the  more  frequent,  whether  by  collaterals  or 
by  the  first  blood.* 

The  accounts  furnished  by  Prichard,  in  1856,  respecting  the 
mixed  breeds  of  the  Melanesians  of  the  Fiji  islands,  appear 
applicable  to  Australians.  He  says  the  half-blood  mongrels  are  less 
fertile  intev  se  than  those  of  the  original  stock  • in  other  words, 
their  cross-breeds  are  eugenesic,  but  they  thrive  less  than  the 
paragenesic. 

From  the  foregoing  we  must  conclude  that  the  mie  as  regards 
the  human  race  is  eugenesic,  but  that  certain  races  are  less  fruitful 
between  themselves  by  their  first-blood  mongrels  than  by  their 
collaterals.  It  is  only  a question  of  degree.  Consequently  these 
may  always  be  produced  either  directly  or  indirectly,  a strictly 
intermediate  race  between  two  races  as  distant  as  any  now  existing 
on  the  globe.  Frequently  the  race  will  become  extinct  before 
being  fixed  by  a sufficient  répétition  of  the  laws  of  inheritance,  or 
because  external  circumstances  and  acclimation  will  not  favoirn  it. 
Frequently,  owing  to  the  prédominance  of  one  or  tlie  other  élé- 
ment, there  will  be  a progressive  reversion  towards  one  of  the 
mother-races,  as  in  the  case  of  the  Griquas.  But  time  and  circum- 
stances acting  togetlier,  the  product  of  that  race  will  be  inévitable. 
Let  us  suppose  that  the  cross  is  oïdy  paragenesic,  the  resuit  will  be 
the  same.  Let  there  be  two  parallel  and  cross  races,  the  one  formed 
by  a reversion  of  the  mongrels  of  the  first  blood  towards  the  white, 
the  other  by  a reversion  towards  the  black.  Once  established, 
their  anthropological  distance  will  be  evidently  less  than  between 
the  two  primitive  mother-races.  Supposing  the  cross  inter  se 


* “Note  sur  les  Métis  d’Australiens  et  d’Européens,”  in  “Revue  d’Anthro- 
pologio,”  by  P.  Topinard,  vol.  iv.,  1876. 
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recommences,  it  will  stül  form  two  new  races  inclmmg  m tlie  same 
way,  the  one  towards  tire  white,  the  other  towards  tlie  black,  but, 
more  nearly  allied  tlie  one  to  tire  other  than  the  preceding.  Their 
establishment  being  prodnced  in  the  same  vvay,  and  the  operation 
bein-r  repeated,  the  distance  will  he  once  more  lessened,  so  that  at 
a certain  moment  there  will  be  noue  at  ail,  and  between  the  two 
original  black  and  white  races  there  will  spring  np  a definite  and 
strictly  intermediate  race.  There  is  no  other  vvay  of  acconntmg 
for  the  infinité  number  of  races  now  in  existence,  vvliich  liave  taken 
their  origin  from  two  neighhoiu'ing  races,  having  ail  the  appearance 
of  comparatively  pure  races.  In  a sériés  of  100  New  Caledoman 
sknlls,  one-tliird  représenta  a more  or  less  peculiar  and  well-defined 
type,  resembling  no  other  with  which  we  are  acquainted,  and  which 
is  the  extinct  Melanesian  type — one-third  is  indistinguishahle  from 
the  most  characteristic  Polynesian  skulls  and  one-third  is  the 
superposition,  or  mixture  in  varions  proportions,  of  the  characters  of 
the  two  other  types. 

In  time  the  average  type  will  he  that  of  a Isew  Caledonian  race, 
and  yet  at  a reniote  period  there  had  been  these  two  types  pro- 
foundly  different.  Formerly,  when  seas  and  forests  caused  man- 
kind  to  be  more  isolated,  the  accidentai  characters  in  a race  were 
confirmed,  their  aspect  remained  unchanged.  Now  that  immigration 
has  assumed  such  vast  proportions,  the  characters  are  less  distinct. 
Crossing  is  the  principal  agent  in  the  confusedness  of  races,  as 
hereditary  influence  and  external  circumstances  are  the  principal 
agents  in  their  séparation.  The  one  will  introdnce  unity  in  the 
future,  the  others  must  hâve  producod  plurality  in  the  past.* 


Inheritance, 

In  every  individual,  or  in  overy  génération  of  individuals,  there 
are  two  opposite  tendencics  : the  one  to  divergence,  or  variability 

* We  are  compelled  to  omit  many  notices  of  books  for  want  of  space. 
The  reader  is  referred  especially  to  tbe  article  “Métis,”  by  Dr.  Daily,  in 
the  “ Encycl.  des  Sciences  Médicales,”  2nd  sériés,  vol.  vii. 
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of  cliaracters  ; tlie  other  to  concentration,  or  perpétuation  of  tliese 
characters.  Tlie  force  presiding  over  tire  latter  is  inheritance, 
whicli  may  be  defined  as  tlie  property  of  living  beings  of  repeating 
tliemselves,  or  of  reproducing  themselves  nnder  tlie  sanie  forms 
and  witb  tlie  saine  attributes.  A wliite  inan  removed  to  a hot 
country  assumes  sucli  a dark  colour  as  to  be  almost  taken  for  a 
black.  llis  cliild,  hoAvever,  is  born  wliite,  and  continues  so  as 
long  as  be  is  not  exposed  to  the  same  atmospberic  conditions.  The 
Jews  of  Cocliin  are  generally  darker  in  colour,  nevertlieless  they 
are  a\  liite , tbeir  cbildren  are  boni  wliite,  and  tlieir  Avives,  being 
shelteied  frorn  exposure  to  tbe  sun,  are  Avbite.  It  is  so  Avith  the 
-Berbers  and  Arabs,  Avho  are  often  very  dark.  The  reason  of  this 
is  that  the  Avhite  colour  is  a fixed  character  of  these  races,  that  is 
to  say  dating  back  to  the  remote  past.  Thus  from  inheritance 
emanates  the  law  of  permanence  of  types,  Avliich  sIioav  the  identity 
between  the  ancient  Egyptian  type,  as  represented  on  monuments 
of  five  or  six  thousand  years  ago,  and  the  type  of  Fellahs  which 
still  inhabit  the  banks  of  the  File  ; the  identity  of  the  JeAvish 
types  of  that  period  and  of  the  présent,  and  the  persistence  of 
character  liere  and  there  of  the  Cro-Magnon  man  ni  the  midst  of 
peoples  Avho  hâve  succeeded  them,  and  into  which  they  hâve 
become  absorbed. 

If  physical  characters,  the  existence  of  Avhicli  is  lost  in  the 
obscurity  of  past  âges,  are  transmitted  Avitliout  appréciable  change, 
is  it  so  Avith  characters  acquired  accidentally  at  a later  period  1 If 
Ave  look  at  the  custom  among  the  Climese  of  squeezing  the  foot, 
Avhich  lias  been  practised  for  a thousand  years,  Avitliout  its  size 
being  diminished  ; at  the  use  of  circumcision  among  the  Jcaa'-s, 
as  Avell  as  at  the  non-transmissibility  of  artificial  deformations 
of  the  âkull,  Ave  should  be  disposed  to  ansAver  in  the  négative. 
But  in  the  first  tAvo  cases,  and  generally  in  the  tliird,  the  defor- 
mation lias  only  to  do  Avith  one  sex.  Goss  maintained,  mdeed, 
that  the  deformations  of  the  skull  practised  on  both  sexes  during 
many  générations,  became  hereditary.  The  question  is  still  an 
open  one;  but  Ave  must  not  conceal  from  ourselves  the  fact  that 
the  vertical  flattening  of  the  nucha  among  the  Malays,  the  Syriens, 
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■and  many  Americans,  favours  tliis  opinion,  lke  inheri tance  of 
polydactylia— a deformity  which  frequently  takes  place  tlirough 
tln-ee  or  four  or  five  générations  simultaneously  in  many  families — 
also  deserves  considération.  In  ail  tkese  cases,  marnages  talce 
place  outside  the  families  predisposed.  If  tliey  liad  kad  tkeii' 
origin  from  within,  who  knows  wkether  a new  race  of  polydactyls 
migkt  not  hâve  been  produced  1 It  is  true  an  objection  may  be 
made  to  these  cases,  as  well  as  to  other  liereditary  deformities 
mentioned  by  Scoutetten  as  liypospadias,  and  cleft  palate,  namely, 
tkat  the  cause  which  at  first  engendered  the  anomaly  spontaneously 
is  alone  peipetuated  ; in  a word,  that  there  is  only  an  liereditary 
prédisposition.  But  among  animais  in  which  sélection  practised 
by  Man’s  hand  favours  the  development  of  a character,  an  acci- 
dentai lésion  bas  frequently  become  the  origin  of  a particular  race. 
Tlius  the  kornless  oxen,  or  those  with  very  rudimentary  horns,  of 
Paraguay,  the  short-legged  sheep  of  Massachusetts,  the  races  of 
tailless  dogs.  AVhat  lias  been  produced  by  sélection,  cannot  chance 
perpetuate 1 

In  a piu'e  race  ail  the  individuals  resemble  each  other  as  regards 
tkeir  maüi  features.  The  law  of  inheritance  is  that  the  son  is  the 
reproduction  of  his  father  and  mother.  We  are  told  that  the 
Andamans  and  the  Todas  are  ail  alike.  We  can  hardly  say  so  of 
the  Greenlanders.  M.  Broca  has  in  his  laboratory  five  skulls  of 
Patagonians  which  are  identical.  But  these  are  rarities.  Among 
the  inscrutable  influences  which  cause  the  child  to  put  on  sucli  and 
such  characters,  there  is  a conflict  of  ail  the  éléments  which  figure 
in  his  genealogy.  He  resembles  his  mother  during  a portion  of  his 
existence,  at  a later  period  he  becomes  like  his  father,  and  some- 
tünes  like  some  distant  relative.  We  hâve  seen  that  in  a hybrid 
we  take  into  account  the  quantity  of  blood  belonging  to  one  or  the 
other  side.  So  with  respect  to  inheritance,  there  is  a struggle 
between  the  characters;  some  are  added,  others  are  neutralised, 
wliile  others  hâve  no  reciprocal  influence.  The  most  remote  an- 
cestors  hâve  thcir  share  in  it  as  well  as  the  nearost  relatives. 
M.  de  Quatrefages  knew  a great-grandson  of  the  bailiff  of  Sufîren  who 
was  a striking  likeness  of  his  ancestor  after  four  générations,  and 
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■who,  nevertkoless,  bore  no  resemblance  eitber  to  his  father  or  his 
niother.  It  is  tbus  that  we  account  for  the  horse  unexpectedly 
presenting  tbe  charaeteristic  stripes  of  the  zébra,  which  migbt  bave 
formée!  part  of  bis  zoological  genealogy.  This  pbenomenon  is  termed 
atavism,  and  is  common  in  Man.  An  individual  présents  tbe  features 
of  a past  génération  which  lias  been  absolutely  forgotten.  The 
appearance  of  such  characters  is  therefore  a matter  of  chance  ; or 
ratber,  there  are  in  tbe  germ  certain  latent  influences  which  it  is 
impossible  to  fathom.  Certain  characters  retain  their  bold  more 
firrnly  tban  otbers,  such  as  tbe  shape  of  the  nose  or  of  tbe  ear. 
Everyone  recognises  tbe  Bourbon  nose.  M.  L.  Rousselet  met  with 
it  at  tbe  Bb'ppal  court  in  Central  India,  in  a direct  descendant  of 
Francis  I.  Waitz  says  one  of  the  most  frequently  quoted  examples 
is  that  of  tbe  thick  bp  of  the  bouse  of  Hapsburg  since  its  abiance 
with  the  ancient  bouse  of  Jagellon. 

Intellectual  qualifies  are  transmitted,  as  web  as  pliysical  characters. 
In  the  family  of  Bach  there  were  thirty-two  musicians.  It  is  tbe 
saine  as  regards  morbid  affections.  In  ab  tbese  there  is  a trans- 
mission of  anatomical  forxns,  eitber  original  or  acquired  by  no 
matter  what  process,  and  by  éducation  among  otbers.  In  tbe  law 
of  inheritance,  as  in  ab  the  otker  laws  of  tbe  imiverse,  there  is 
notking  of  an  occult  kind.  Here  like  begets  like.  Tbe  following 
are  the  principal  forms  of  inheritance  : (a)  Continuons  inheritance, 
wben  tbe  son  rcsembles  tbe  father  and  mother,  and  tbese  resemble 
tlieir  parents  ; (b)  Interrupted  inheritance,  when,  witbout  resembling 
eitber  father  or  mother,  lie  is  like  his  grandfather  : tliis  is  very 
remarkable  as  regards  tbe  transmission  of  disease,  and  is  frequently 
alternating  ; (c)  Collateral  inheritance,  wben  tbe  ebild  resembles  an 
uncle  or  a great-uncle  ; (d)  Atavic  inheritance,  wben  the  resemblance 
goes  back  stib  fartber.  We  need  not  say  that  tbe  accounts  of  re- 
semblanco  to  a stranger  who  migbt  bave  struck  tbe  attention  of 
tbe  mother  during  pregnancy  are  fables.  So  we  must  only  accept 
with  réservation  thoso  cases  wbere  the  ebild  migbt  bave  liad  tbe 
features  of  its  mothcr’s  first  busband. 

The  characters  which  mongrels  exhibit  are  only  applications  of  tbe 
law  of  inheritance,  tbe  conséquences  of  which  are  redueed  to  a 
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calculas  of  probability.  Sometimes  tbe  mongrel  of  tbe 
exactly  intermediate  between  tbe  two  parents  as  regards  the  coi 
of  tbe  skin  and  tbe  cbaracter  of  tbe  ban-,  as  M Pruare.Bey  bas 
shown,  or  as  regards  tbe  proportions  of  tbe  skeleton,  as  i . 
bas  stated.  One  of  tbe  varieties  of  Zambos  or  inrxed  breeds  of 
neoroes  and  Americans,  is  tbe  Cafuso,  ni  wbom  tbe  lian  is  lery 
curly,  and  coarse  enougb  to  forai  a linge  bristly  wig.  Sometimes 
tbis  mongrel  embodies  in  himself  a portion  of  tbe  characters  of  one 
or  otber  parent;  for  example,  as  in  tbe  mulatto  mentioned  >y 
M.  de  Quatrefages,  tbe  intelligence  of  tbe  fatber  and  tire  features  of 
tbe  motber.  In  tbis  gronp  are  tbe  piebald  mongrels,  whose  skm  is 
black  in  some  places  and  white  in  otbers,  or  white  on  tbe  whole  ot 
tbe  latéral  or  upper  balf  of  the  body  and  black  on  tlie  otlier. 
Sometimes  tbe  cbild  possesses  altogetlier  tbe  cbaracter  of  one  or 
otber  parent  : for  example,  tbe  cbild  of  a European  fatber  and  a 
Chinese  motber,  Dr.  Scberzer  says,  is  altogetber  a European  or 
altogetber  a Cbinese.  A Berber  with  blue  eyes  and  with  tire  lobule 
of  tbe  ear  absent,  married  to  a dark  Arab  woman  with  a well-formed 
car,  had  two  cbildren,  one  like  bimself,  tbe  otber  like  lus  wife 
An  English  officer,  fair,  with  blue  eyes  and  florid  complexion,  had 
•several  children  by  an  Indian  negress.  Some  were  tbe  image  of  t îe 
fatber,  otbers  exactly  like  the  motber.  Lucas  mentions  tbe  case  o 
a negress  who  had  three  cbildren  at  a birth;  one  was  wbite,  one 
black,  and  one  fawn-coloured ; tbat-is  to  say  of  tbe  colour  of  a 
cpiarter-blooded  hybrid  between  a negro  and  a miüatto  (De  Quatre- 
fages). 

Examples  of  interrupted,  collateral,  and  atavic  inbentance  are 
numerous  among  mixed  breeds,  and  it  is  then  in  fact  tliat  they  are 
tbe  most  striking.  A decided  negro  having  had  a wbite  among  lus 
ancestors  bas  unexpectedly  a cbild  witb  a white  skin  by  a negress. 
Instances  of  this  bave  been  repeated  regularly  every  second  généra- 
tion : tbis  is  alternate  inheritance. 

The  peculiarities  of  one  or  the  otber  race  are  more  particularly 
apt  to  be  retained.  The  coarse  hair  of  the  American,  or  tbe  woolly 
bail’  of  the  negro,  for  example.  The  most  persistent  cbaracter  of 
the  réversion  from  tbe  negro  to  tlie  wbite  is  the  yellow  colour  of  tbe 
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nails,  and  thc  Avant  of  firmness  of  the  cartilages  of  the  nose.  The 
cliikl  of  a negro  father  and  a white  mother  Avili  be  more  like  the 
father  than  the  child  of  a white  father  and  a negro  mother  will  be 
like  his  father  ( Waitz,  Fitzroy).  Pallas  relates  that  the  mongrel 
produced  by  the  alliance  of  the  Bussian  with  the  Mongolian  will 
be  more  like  the  latter  than  the  former.  Otliers  maintain  the 
reverse. 

It  is  asked  wliether  Crossing  produces  an  improvement  or  dé- 
térioration of  races  in  an  intellectual  point  of  view,  and  whether 
they  ought  to  be  encouraged.  But  the  external  conditions  in  which 
the  new  race  is  found  hâve  been  too  much  overlooked,  as  when 
considering  their  degree  of  vitality  avc  lose  sight  of  their  acclimation. 
Half-casts  are  often  excluded  from  the  society  into  which  they  are 
thrown.  So  they  readily  adopt  its  vices,  and  use  them  against  it 
by  way  of  retaliation.  The  majority  of  the  examples  which  we 
hâve  are  rather  favourable  to  them.  The  Griquas,  if  they  are  not 
equal  to  the  Dutch,  are  superior  to  the  aborigines.  The  mongrels 
of  Java  are  better,  according  to  Dr.  Yvan,  than  the  Malays.  It  is 
impossible  to  doubt  but  that  the  Polynésiens  hâve  gained  by  Cross- 
ing with  whites.  The  Australian  mongrels  of  Bass’s  Straits  were 
very  clever,  according  to  Stokes.  The  liighest  encomiums  Avéré 
passed  upon  the  bounclary-riders,  who  Avéré  Australian  half-breeds. 
If,  in  America,  the  Zambos  occupied  the  prisons  of  Lima  and 
Mexico,  the  Cafusos  are  described  in  most  gloAA'ing  tenus  by  Spix 
and  Martius.  Mulattoes  in  the  United  States  are  exempt  from 
yelloAv  fever  the  same  as  negroes.  Their  mongrel  reversions 
toAvards  the  white  liave,  in  varions  degrees,  a similar  immunity. 

M.  de  Gobineau  attributes  to  Crossing  the  disasters  of  empires 
and  the  dégradation  of  races.  Uott  maintains  that  if  it  Avéré 
general  it  Avould  lead  to  the  extinction  of  the  liuman  race.  Knox 
and  Périer  did  not  believo  that  ciArilisation  could  make  progress 
excopt  Avith  pure  races.  M.  Daily  thrnks  that  in  an  equal  struggle, 
the  superiority  would  remain  with  the  pure  races.  Bodichon,  on 
the  other  hand,  déclarés  that  the  era  of  universal  pcace  and  fraternity 
Avili  be  realised  by  Crossing  ; and  Thévenot,  Deschamps,  Serres, 
Waitz,  and  De  Quatrefages  hold  a similar  opinion. 
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Dare  we  say,  after  these  authorities,  tliat  tlie  problem  is  neverthe- 
less  a simple  one  % Two  pure  races  will  hâve  a better  progeny  ; 
two  impure  races  a worse.  Two  races,  the  one  pure,  the  otlier 
impure,  will  bave  an  impure  progeny  relatively  to  the  superior  race, 
and  pure  relatively  to  the  inferior.  The  law  of  inlieritance  is 
exerted  with  rigid  exactness,  but  a multitude  of  other  conditions 
are  mingled  with  it,  which  we  cannot  separate  from  it — such  as  the 
action  of  external  circumstances,  acclimation,  morals,  éducation, 
and  social  laws. 

The  number  of  mongrels  on  the  face  of  the  globe  lias  been 
estimated  at  12  millions,  of  whom  no  fewer  than  11  millions  are 
in  South  America,  3000  in  Oceania,  &c.  But  lias  a computation 
been  specially  made  of  those  of  Europe  1 Gerdy  states  that  there 
are  no  pure  races  in  Europe.  Does  Crossing  inerease  fecundity  ? 
This  is  the  really  important  question.  W e reply  : Certainly  not 
between  races  anthropologically  very  remote  from  each  other,  but 
probably  so  between  contiguous  races.  M.  de  Quatrefages,  however, 
thinks  that  even  in  the  former  case  fecundity  is*  increased. 
M.  Broca  remarks  that  in  France  the  population  has  increased 
since  the  Révolution,  owing  to  the  intermingling  of  the  classes 
which  were  originally  constituted  of  victors  and  vanquished. 


Consanguineous  Unions. 

Our  conclusion  on  the  subject  of  Crossing  was  that  the  more 
nearly  allied  the  races,  the  greater  were  the  chances  of  fecundation 
between  two  individuals.  Carrying  this  out  to  its  logical  sequence, 
the  resuit  would  be  that  in  the  sanie  tribe  or  in  the  sanie  family 
the  most  nearly  related  ought  to  be  the  most  fertile.  But  it  seems 
that  in  this  case  wc  must  distinguish  between  the  number  and  the 
quality  of  the  progeny.  Breeders  who  select  tlieir  subjects  with  a 
definite  object  to  breed  in  and  in,  that  is  to  say  between  near 
relations,  rapidly  obtain  excellent  résulta.  The  y know,  however, 
that  fertility  then  diminish.es,  and  that  it  will  cease  altogether  if 
they  do  not  hâve  recourse  from  timo  to  timo  to  Crossing,  in  order 
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to  strengtlien  tlie  race.  Extrême  fecundity  and  superiority  of  race 
would  therefore  be  two  contradictory  ternis,  winch  may  be  a 
consolation  to  those  wlio  maintain,  thougb  improperly,  tbat  tlie 
fecundity  of  tlie  Frencli  is  diminisliing.  But  is  it  with  Man  as 
with  animais  1 ïlie  question  of  consanguineous  unions  lias  been 
discussed  at  tbe  Société  Anthropologique,  by  Boudin,  Daily,  and 
De  Banse.  It  is  said  tbat  blindness,  pigmentary  retinitis,  albmism, 
epilepsy,  idiotcy,  mental  aberration,  sterility,  scrofiüa,  abortion, 
bare-bp,  and  deaf-muteness  are  more  frequent  after  unions  among 
kindred.  It  is  necessary  to  produce  facts  in  support  of  tliis  statement. 
Dr.  Voisin  went  to  pursue  bis  studies  in  tbe  borougli  of  Batz,  in 
tbe  peninsula  of  Croisic,  among  an  isolated  population  wko  only 
marri ed  among  tbemselves.  As  tbe  resuit  of  46  marriages  between 
first  cousins  or  second  cousins,  lie  found  174  cliildren  not  one  of 
whom  exbibited  eitber  of  tbe  aboyé  ailments.  Tbe  conclusion  was 
obvious,  viz.  tbat  consanguineous  unions,  even  if  closely  allied, 
were  not  attended  with  hurtful  conséquences.  Other  facts  bave 
been  obserVed  by  M.  Eerrier  at  Pauillac  (Gironde)  ; by  M.  Gubler 
at  Gaust,  in  tbe  Pyrenees  ; by  M.  Daily  in  tbe  island  of  Brébat 
(Côtes-du-b7ord)  ; by  Dr.  Ducbenne,  of  Boulogne,  at  PorteL  AU 
are  agreed  upon  tlie  matter.  Beyond  tbe  seas,  one  example  alone 
wül  suffice.  Tbe  Todas  of  the  Nilgberries  are  endogcimous.  Tliey 
ail  marry  among  themselves,  and  are  ail  related  to  one  anotber  in 
some  way.  Tbeir  wives  are  polyandrous,  and  bave  sometmes  four 
or  five  brotbers  for  busbands  ; and  notwithstanding  ail  tliis,  tbe 
race  bas  for  âges  been  one  of  tbe  finest  in  India.  Ont  of  196 
incüviduals,  Mr.  MarsbaU  found  only  two  suffermg  from  any 

infirmity.  . . 

In  conclusion,  it  seems  clear  tbat  unions  between  cousins  and 

second  cousins  are  foUowed  by  excellent  results  wlien  botli  are 
bealthy,  and  tbat,  on  tbe  contrary,  morbid  prédispositions  being 
added,  their  effects  are  proportionately  fclt  by  tlie  offspring.  As 
to  alliances  between  direct  kindred  and  blood-relations,  tlie  ques- 
tion is  yct  mb  judice.  We  may  remark  tbat  tbe  laws  of  civibsed 
eountries  bave  only  forbidden  tbem  on  moral  and  social  grounds. 
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INFLUENCE  OF  MILIEUX ACCLIMATION WEIGHT  OF  THE  BOBY 

MUSCULAR  FORCE PULSE RESPIRATION INTELLECTUAL 

FUNCTIONS — PATHOLOGICAL  CHARACTERS. 


Influence  of  Milieux. 

In  antagonism  witli  inlieritance,  winch  préserves  thé  characters,  and 
the  crosses,  winch  bind  them  together,  there  is,  as  we  bave  said,  tlie 
variability  wliich  multiplies  them,  and  tends  to  make  thern  diverge. 
Yarieties  are  produced  under  two  influences.  (1)  During  intra- 
uterine  life,  spontaneously  and  as  it  vvere  by  accident  ; (2)  In  the 
course  of  existence,  by  external  circumstances,  or  milieux.  The 
doctrine  of  Darwin  rests  entirely  on  the  former,  that  of  Lamarck 
and  Geoffroy  Saint-Hilaire  on  the  latter.  At  présent  we  sball 
only  examine  facts  respecting  these  latter,  without  reference  to 
théories. 

Under  the  name  of  milieux,  M.  de  Quatrefages  includes 
“the  ensemble  of  conditions  or  influences  of  every  kind,  whetlier 
physical,  moral,  or  intellectual,  winch  may  act  upon  organised 
beings  in  a word,  ail  the  external  causes  capable  of  producing, 
either  directly  or  indirectly,  a change  in  living  organs.  We  sball 
confine  ourselves  to  the  most  manifest  cbaracters,  relative  to  which 
there  has  been  the  greatest  différence  of  opinion. 

The  colour  of  the  skin,  it  is  said,  is  variable,  and  resiüts  from 
atmospheric  causes.  Races  are  regularly  distributed  from  tlie 
equator  to  the  pôles — the  darkest  in  bot  countries,  tlie  lightest 
in  cold.  Let  us  sec  if  this  is  so  at  tlie  présent  time,  for  those 
of  the  ortliodox  scbool  make  no  allusion  herc  to  the  past,  it  is 
already  known  to  them  ; this  is  the  Adamic  version. 

The  peoples  nearest  to  the  north  pôle  are  the  Esquimaux,  the 
Samoiedes,  and  the  Lapps,  with  tawny  complexions,  hlack  hair  and 
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eyes,  and  hâve  dwelt  in  these  icy  latitudes  frorn  the  most  remote 
periods.  Let  us  remember  that  there  is  a general  harmony  be- 
tween  the  colour  of  the  skin  and  that  of  the  hair  and  iris,  which 
colour  dépends  on  the  increase  or  diminution  of  pigmentary 
matter  in  the  organism.  At  a lower  latitude,  in  a country  with  a 
relatively  elevated  température,  are  the  Scandinavians,  in  Europe, 
a race  with  a lighter  skin,  hair,  and  eyes  than  perhaps  any  in  the 
world,  and  the  Fins,  with  fair  complexion,  chestnut  or  red  hair, 
and  gray  or  greenish  eyes.  In  Asia  there  are  whole  populations 
with  blaclc  hair  and  eyes,  but  with  yellow  complexions,  and  in 
America,  Indians  with  complexions  of  a reddish  hue. 

The  doctrine  is  at  fault  from  the  very  beginning. 

At  the  soutli  pôle  the  first  habitable  régions  that  we  meet  with 
are  at  about  34  degrees  south  latitude,  and  are  peopled  by  the 
Peschernis,  with  olive  or  tawny  complexion,  next  to  which  are  the 
Patagonians,  whose  complexion  is  darker,  and  the  Charruas,  whose 
complexion  is  analogous  to  that  of  mulattoes,  if  not  darker.  In 
the  other  hemisphere  there  are  the  Tasmanians,  with  a complexion 
as  black  as  soot,  with  a sliglitly  yellowish  tinge  in  it,  and  the  yellow- 
tawny  Hottentots,  close  to  the  Kaffirs,  who  are  entirely  black. 
Hothing  is  as  y et  favourable  to  the  doctrine  of  which  Prichard  was 
the  interpréter.  If  we  go  to  the  equator  we  meet  with  facts 
equally  contradictory.  In  America  the  ancient  Indians  of  Cali- 
fornia were  as  black  at  42  degrees  north  latitude  as  the  negroes  of 
Guinea,  while  farther  south  there  were  tribes  of  an  olive  or  reddish 
complexion,  relatively  light.  So  in  Africa,  the  darkest  negroes  are 
at  12  or  15  degrees  north  latitude,  while  their  colour  becomes 
lighter  the  nearer  they  approach  the  equator. 

“ The  YolofFs,”  says  Golberry,  “ are  a proof  that  the  black  colour 
does  not  dépend  entirely  on  solar  beat,  nor  on  the  fact  that  they 
are  more  exposed  to  a vertical  sun,  but  arises  from  other  causes,  for 
the  farther  we  go  from  the  influence  of  its  rays  the  more  the  black 
colour  is  diminished  in  intensity.”  In  the  tropics,  among  the 
Tawârcks  of  the  Sahara,  the  Affghans  of  India,  and  on  the  tanks 
of  the  Orinoco  and  the  Amazon,  in  the  midst  of  a dark  population, 
we  meet  with  whole  tribes  with  fair  complexion,  light  hair,  and 
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bhie  eyes.  But  it  is  said  tliese  irrégularités  are  due  to  local  cir- 
cumstances,  sucli  as  altitude.  Prichard  says  fair  complexions  are 
to  be  seen  more  in  mountainous  districts,  and  dark  in  the  plains. 
Thus  the  Swiss,  in  the  lofty  mountains  of  Lombardy,  bave  brown 
or  red  hair,  while  the  Milanese,  in  the  plain,  hâve  black  hair.  The 
Berbers,  of  fair  complexion,  are  seen  principally  in  the  Aurès 
mountains,  and  the  dark  in  the  plain.  The  negroes  of  the  table- 
lands  are  less  dark  than  tliose  of  the  low  plains  near  the  shores  of 
the  Gulf  of  Guinea,  &c.  In  the  higher  régions  of  Enarea  and 
K alfas,  in  Abyssinia,  we  find  the  natives  are  of  a lighter  com- 
plexion than  in  Europe,  &e.  Ail  tliese  are  examples  upon  which 
we  can  rely,  but  we  miglit  mention  some  of  an  altogether  opposite 
character.  M.  de  Quatrefages  states  that  the  Abyssinians  become 
black  on  leaving  the  plains  for  the  heights,  which  he  attributes  to 
the  more  direct  action  of  the  sun’s  rays.  The  Antisian  race  of  the 
low  plains  of  Peru  is  white  in  comparison  with  the  Aymaras  and 
the  Quinchas  of  the  high  table-lands  (U Orbigny).  Humboldt  says: 
“ The  Indians  of  the  torrid  zone,  who  inliabit  the  most  elevated 
plains  of  the  Cordillera  of  the  Andes,  and  those  who  are  engaged 
in  fishing  at  the  45th  degree  of  soutli  latitude,  in  the  islands  of  the 
Chonos  Archipelago,  hâve  the  same  copper  colonr  as  those  who, 
nn fier  a scorching  climate,  cultivate  the  banana  in  the  deepest  and 
narrowest  valleys  of  the  erjuinoctial  région.”  He  adds  that  the 
tribes  of  the  Ilio  ISTegro  liave  a more  sunburnt  complexion  than 
those  of  the  Upper  Orinoco,  notwithstanding  that  the  banks  of  the 
former  are  colder  than  those  of  the  latter. 

The  smooth  or  crisp  character  of  the  hair  wonld  be  equally  due  to 
climate,  according  to  the  doctrine  of  the  influence  of  external  circum- 
stances  (milieux).  Heat  and  dryness  cause  the  hair  to  roll  into  spirals, 
but  it  will  not  produce  flattening  to  the  same  extent.  Is  it  not 
the  reverse  as  regards  animais  1 The  woolly  lleece  of  the  sheep  of 
temperate  countries  would  be  transformed  into  a lleece  with  straight 
hair  towards  the  equator.  Moreover,  there  are  negroes  with  very 
woolly  hair  even  in  Tasmania,  at  a latitude  of  45  degrees  south, 
and  we  know  that  in  the  Southern  hemisphere  the  température 
is  much  colder  than  in  similar  latitudes  in  the  north.  On  the 
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contrary, , in  the  tropics,  there  are  blacks  witb  smootli  straight  hair, 
<u  the  Australians,  the  blacks  of  tlie  Peccan,  tbe  Himyarites  of  the 
1 emen,  &c.  How  is  it,  according  to  tbe  aboyé  bypothesis,  tbat 
tbe  beat  bas  exerted  its  influence  on  tbe  skin  and  not  on  tbe 
bail-'?  Tbe  stature  bas  also  been  attributed  to  tbe  influence  of 
external  circumstances,  especially  to  food,  to  différences  of  tempéra- 
ture, and  to  altitude.  We  hâve  referred  to  tbis  at  page  319.  We 
only  remark  tbat  if  tbe  Peruvians  are  small  on  tbe  most  elevated 
table-lands  of  tbe  globe,  the  Malays,  called  Orangs  lautts,  on 
the  coast  of  tbe  peninsula  of  Malacca,  and  tbe  Andamans,  at  sea- 
level,  are  still  more  so  ; winch  subverts  the  opinion  of  D’Orbigny, 
tbat  the  tall  Kaffirs  and  the  diminutive  liosjesmans  live  side  by 
side  in  tbe  same  forests  of  Southern  Africa;  tbat  tbe  Todas  at 
tbe  top  of  tbe  Mlgherries  are  tall,  and  live  only  on  puise  and 
milk-food,  while  tbe  Irulas  and  the  Krumbas  on  eitber  side  of  tbem 
are  comparatively  sliort,  and  live  on  tbe  flesh  of  tbe  buffalo  ; tbat 
tbe  Scandinavians  in  their  cold  countries,  tbe  negroes  at  tbe 
equator,  the  Bedskins  in  tbe  Eocky  Mountains,  tbe  Tebuelches  in 
tbe  sands  of  Patagonia,  and  tbe  Polynesians  in  tbe  low  islands  of 
the  Pacific,  are  ail  very  tall  under  tbe  most  opposite  conditions. 
“ I bave  observed,”  says  M.  Broca,  “ tbat  tbe  stature  of  tbe  Frencli, 
generally  speaking,  does  not  dépend  upon  altitude  or  latitude,  is 
not  a question  of  poverty  or  riches,  of  cliaracter  of  soil  or  of  food, 
nor  is  it  tbe  resuit  of  any  otlier  external  condition;  but  I bave  been 
led  to  believe  it  to  arise  solely  from  a general  influence,  tbat  of 
ethnie  inheritanee.” 

We  bave  no  proof,  indeed,  tbat  in  tbe  présent  state  of  tbings, 
and  in  the  very  sliort  time  during  wliicb  our  observations  bave 
extended,  there  bas  ever  been  produced  an  important  and  lieredi- 
tary  change  of  a physical  cliaracter  under  tbe  influence  of  external 
circumstances.  Wherover  we  meet  eitber  witb  Arabs  or  Jews, 
their  type  is  tbe  same,  as  we  learn  from  Egyptian  monuments. 
At  Leyden,  tbe  Jew  is  said  to  be  simply  a little  lighter,  at  Algiers 
of  a yellowisb  tint,  in  India  to  be  dark.  There  is  no  doubt  as 
to  the  last.  At  Cochin,  on  tbe  coast  of  Malabar,  tliere  are — (1) 
Black  Jews  ; these  are  native  couverts;  (2)  Wliite  Jews,  wlio 
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w ot  the  period  of  tlie  destruction  of  Jérusalem,  and 
- * trace!  back  at  « six  — 
tkesa  hâve  remained  Ante,  or  rallier  broivu,  from  the  climat®,  ant 
as  compare!  witli  ourselves,  but  Alite  as  compare!  with  the  sur- 
rounüng  nations.  Their  chüdren  are  bom  white,  and  their  avives 

avhen  not  expose!  to  the  sim  remain  'Anic. 

Uotwithstandmg  ali  we  hâve  said,  extemal  cncmnstances  liave 
an  indéniable  influenee  certamly.  Vegetables  beeome  white  ivlien 
excluded  from  the  ligkt,  and  not  only  on  the  surface  but  ttaoughoi  t 
their  entire  substance,  and  it  even  affects  their  Saveur,  and  «tends 
to  other  properties  of  the  sap.  The  animais  of  the  polar  régions 
beeome  white  on  the  approacli  of  ivrnter.  The  small  and  puny 
oxen  of  the  Sologne  «'loin  transported  to  the  valleys  of  the  Loue, 
in  one  or  two  générations  assume  an  entirely  altered  appearance  as 
regards  their  size  and  quality.  Peasants  and  sailors  beeome  tawny 
on  exposure  to  the  open  ah  and  in  hot  countries,  on  the  rmcovered 
parts  of  the  body.  But  in  the  last-mentioned  case  the  influence  is 
confmed  to  the  individual,  it  is  not  hereditary  ; it  is  also  different 
in  different  races.  We  liave  said  that  dark  and  fah  Europeans  do 
not  tan  equafly  when  exposed  to  the  air  ; the  former  readily  beeome 
black,  the  latter  beeome  sunburnt,  and  of  a briclc-red  hue,  or 
assume  a yellowish  tint,  which  Monrad  considers  as  the  first 
évidence  on  the  coast  of  Guinea  of  havùig  beeome  acclimatised. 
Tins  yellowish  colour  passes  into  that  of  copper,  and  becomes 
darker  in  eacli  suceeeding  génération.  The  Chïnese  also  beeome 
black  on  exposure  to  the  sun  during  the  summer,  and  liglit  in 
winter.  There  is  a vast  distinction  between  tliis  and  the  individual  s 
transmission  of  an  acquired  character  to  his  posterity.  The 
individual  becomes  black  as  he  becomes  fat.  If  excluded  fioni 
exposure  to  the  sun,  and  his  food  is  scanty,  he  becomes  pale  and 
thin. 

In  the  Sandwich  Islands  an  opposite  phenomenon  takes  place 
( (Jluyrix).  The  children  when  first  boni  are  black,  the  people 
of  distinction  dark  brown,  and  the  labouring  people  of  a lighter 
tint,  or  orange  colour.  But  tliis  is  a different  matter  ; one 
ought  perhaps  to  look  upon  the  two  classes  as  two  distinct  races. 
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ertheless  we  admit  tkat  modifications  of  physical  cliaracters 
miglit  be  produced,  if  not  under  our  very  eyes,  at  least  in  the 
course  of  time,  and  might  be  added  to  from  âge  to  âge.  W c must 
admit  tbat  these  tliings  miglit  be  explamed  pbysiologically  according 
to  tliis  bypothesis. 

Stature,  for  example,  is  the  resuit  of  two  influences.  (1)  Of 
tbe  race,  or  ratker  of  tbe  prédominance  of  action  of  sucb  race 
y lu  tber  a paternal  or  maternai  j and  (2)  Of  a concurreuce  of  hygienic 
circumstances.  According  as  tbe  nutrition  of  tbe  skeleton  goes  on 
properly  or  not,  its  ossification  is  or  is  not  régulai- — tbe  epipbyses 
are  united  to  the  diaphyses  soon  or  late — so  Avili  tbe  individual  be 
either  tall  or  short. 

Let  tbe  accident  be  repeated,  let  tbe  phenomenon  go  on  in  tbe 
same  Avay  during  many  générations,  it  Avili  become  a habit  (in 
medicine  AAre  recognise  patbological  as  Avell  as  jihysiological  habits, 
and  tbeir  tenacity  and  hereditary  ckaracter  are  truly  remarkable), 
and  soon  a regularly  transmissible  cbaracter.  We  cannot  tbere- 
fore  be  surprised  to  see  tbe  persistence  Avith  Avhich  travellers,  tbose 
in  Australia  for  example,  assert  tbat  individuals  of  Ioav  statm-e  in 
that  country,  are  badly  fed,  poorly  clad,  and  misérable,  Avbile  tall 
statures  are  cliaracteristic  of  tbe  natives  of  tbe  interior,  avIio  are 
strong  and  bealtby,  having  every  resource  Avitbin  their  reacli. 
Individual  varieties  unquestionably  dépend  partly  on  external 
circumstances,  and  partly  on  tbe  state  of  the  health.  M.  Broca 
bimself  alloAvs  tins  as  regards  certain  différences  betAveen  tbe  sexes. 
Soine  statistics  of  Quételet  relative  to  bealtby  and  diseased  cliildren 
prove  it. 

Tbe  increase  of  tbe  pigmentary  matter  might  also  be  easily 
explained  in  this  Avay.  The  cutaneous  System,  excited  by  contact 
Avith  the  air,  beat,  and  light  performs  its  functions  more  readily, 
its  glandular  apparatus  sécrétés  more,  and  tbe  black  matter  is  de- 
posited  in  greater  abundance  in  tbe  cellules  beneatb  tbe  epidermis. 
From  tins  cause,  and  probably  by  reflex  action  upon  tbe  supra-renal 
capsides  or  the  liver,  tbe  hypersécrétion  Avould  be  diffused  tbrougli 
the  entire  organism,  and  tbe  colouring  matter  derived  from  tbe 
blood,  from  tbe  biliary  matter,  or  from  elseAvliere,  Avould  increase. 
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Peculiarities  proper  to  each  race  would  be  tbat  one  would  become 
decidedly  black,  anotlier  yellowish  or  olive,  a tbird  reddisb  An 
objection  of  tliis  sort  inight  arise  : Wliy  tbe  parts  exposed  to  tbe  an- 
are  not  tbe  only  ones  black  1 Tbe  opposite  phenomenon,  a ivant 
of  excitation,  would,  on  tbe  contrary,  prodnce  pallor,  that  is  to  say 
a sort  of  anæmia,  as  in  ininers.  Tbe  white  Antisians  of  Peru,  says 
D’Orbimiy,  live  at  tbe  foot  of  perpendicular  rocks,  imder  enormous 
trees,  tbe  branches  of  which  forrn  a vast  arbour  impénétrable  to  tbe 
rays  of  tbe  sim,  where  tbe  atmosphère  is  humid,  and  tbe  végétation 
luxuriant.  Their  five  tribes  live  there  enveloped  ni  darkness,  and 
are  of  lighter  complexion  than  tbe  Moxos  of  the  adjoining  open 
plains,  and  tbe  Aymaras  on  tbe  elevated  plateaux.  As  regards  tbe 
increase  of  tbe  volume  of  tbe  skull  and  ail  tbe  craniometrical 
cbaracters  which  resuit  from  it,  tbe  explanation  would  be  no  less 
easy.  Tbe  more  tbe  brain  Works  tbe  more  does  it  continue  to 
increase  beyond  its  ordinary  tenu  of  growth,  and  tbe  sutures  are 
closed  later.  The  small  size  at  tbe  présent  day  of  tbe  skull  of 
women  relatively  to  that  of  men,  as  compared  witli  that  wbicb  it 
was  at  tbe  prehistoric  period  represented  by  tbe  two  beautiful 
sériés  from  tbe  cavern  of  L’Homme  Mort  and  tbe  Baye  caves  in  tbe 
department  of  La  Marne,  would  arise  from  an  opposite  cause.  The 
variations  of  the  forms  and  proportions  of  tbe  skeleton  might  be  ail 
explained  in  the  same  way,  by  virtue  of  tbe  pbysiological  law,  tbat 
the  fonction  makes  tbe  organ.  The  more  work  a limb,  or  an 
organ,  or  a muscle  does,  the  more  it  increases  in  volume , changes 
at  the  same  time  taking  place  in  tbe  parts  witb  which  it  is  con- 
nected.  The  fémur  à,  colonne,  tbe  platycnémie  tibia,  tbe  large  cbest 
of  individuals  compelled  to  take  deep  inspirations,  tbe  corpulence 
of  persons  who  confine  themselves  principally  to  a vegetable  diet, 
and  whose  meals  are  irregular,  and  sometimes  very  large  in  quantity^ 
are  accounted  for  in  this  way. 

No  explanation  can  be  given  as  to  tbe  varieties  of  the  bail-  in 
its  fondamental  types.  For  example,  tbe  straight  and  round,  tbe 
woolly  and  fiat  bail-,  as  seen  under  tbe  microscope.  In  tliis  lies  tbe 
most  serious  objection  to  tbe  theory  of  tbe  dérivation  of  cbaracters 
from  one  anotber.  In  the  présent  state  of  science  we  liaire  no 
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explanation  to  give  on  the  subject.  Individuals  expérience  tbe 
influence  of  external  conditions  under  our  own  personal  observation, 
but  tliey  do  not  visibly  transmit  tbe  changes  so  ruade — there  is  no 
authentic  instance  of  it.  The  distribution  of  characters  according 
to  altitudes  and  latitudes  bas  exclusively  to  do  with  tbe  fortuitous 
migration  of  peoples.  In  tbe  présent  state  of  science,  and  as  far  as 
our  limited  investigations  extend,  tbe  law  of  permanence  of  types 
remains  intact.  Moreover,  pbysiology  enables  us  to  understand  tbe 
mecbanism  by  virtue  of  whicb  new  characters  migbt  take  tbeir 
origin.  Under  Avhat  exceptional  conditions,  at  présent  unknown 
to  us,  may  not  bereditary  influence,  tbat  great  conservative  forée, 
départ  from  its  extreme  strictness  ? This  is  tbe  question.  It  is 
quite  clear  tbat  the  variations  of  climate  and  conditions  of  life  are 
very  sligbt  iioav  in  comparison  Avith  what  they  necessarily  were 
formerly.  Tbe  fact  is  that  Man  bas  not  always  known  how  to 
gnard  against  tbe  preponderating  influence  of  external  agencies, 
nor  bas  lie  always  been  able  to  leave  tbe  country  under  every 
change  of  circumstances.  Mo  new  race,  baving  characters  otber 
than  tbose  of  the  mixed  races  produced  from  crossmg,  bas  been 
created  within  our  kiurndedge;  and  moreover,  every  thrag  compefs 
ns  to  believe  that  there  Avas  a greater  tendency  to  change  at  a 
remote  period  in  tbe  past  than  there  is  at  présent,  and  this  belief 
bas  found  a support  in  tbe  laAv  of  bereditary  influence. 

It  is  one  of  tAvo  things  : eitlier  races  bave  been  created  originally 
in  inbnite  number,  and  bave  silice  become  dimrnished  by  natural 
extraction  or  by  Crossing,  or  they  bave  been  multiplied  under  tbe 
influence  of  climate  and  external  circumstanees.* 


Acclimation. 

There  is  but  a step  from  tbe  influence  of  climate  and  external 
conditions  to  acclimation.  Man,  unlike  tbe  anthropoids,  is  fourni 
in  ail  climates,  and  conforms  liimself  to  every  condition  of  life  ; but 

* Seo  the  articles  “Altitude,”  by  Leroy  de  Méricourt  ; “ Mésologic,”  by 
Bertillon  ; “ Climat,”  by  Fonssagrives  ; “ Atmosphère,”  by  Gavarret,  &c., 
in  “ Encycl.  des  Scionces  Médicales.” 


vr 


Chai>.  vin.] 


ACCLIMATIONS 


393 


lie  owes  it  to  Ms  intelligence,  and  pays  the  penalty.  Let  us 
examine  tlie  question  more  closely. 

The  words  acdimcition  and  acdimatisation  are  not  synonymous. 
The  former  is  understood  of  the  spontaneous  and  natural  accommo- 
dation to  new  climatic  conditions,  the  latter  of  the  intervention  of 
Man  in  tliis  accommodation.  The  one  is  the  fact,  the  other  the 
knowledge  of  the  conditions  and  plienomena  of  accommodation  ; 
the  one  is  a physiological  property  of  Man,  and  concerns  anthro- 
pology,  the  other  is  in  the  domain  of  hygiène,  of  medicine,  and  of  the 
schools.  M.  Bertillon  has  treated  of  tliem,  from  every  point  of  view, 
with  Ms  usual  critical  acumen,  and  it  will  suffi.ee  for  us  to  analyse 
Ms  article,  “Acclimatement,”  in  the  “Encyclopédie  des  Sciences 
Médicales.”  M.  Bertillon  commences  with  a comparison  of  the 
statistics  of  births  and  deatlis.  He  finds  différences  between  one 
race  and  another,  either  in  their  general  faculty  of  acclimation  or  in 
tneir  capability  of  livMg  in  sonie  latitudes  in  preference  to  others. 
He  discovers  différences  even  between  European  races.  Thus  the 
English  become  habituated  to  the  climate  of  the  United  States,  the 
island  of  St.  Helena,  and  the  Cape  of  Good  Hope,  but  they  fail  to 
do  so  M the  Antilles  and  in  India.  In  the  sanie  way  the  Germanie 
race  thrives  in  the  United  States,  but  dies  out  in  the  tropics,  and 
even  in  Algeria.  The  Duteh  lilcewise.  Under  the  name  of  Boers 
they  continue  to  live  under  the  most  favourable  conditions  in  the 
colony  of  the  Cape,  the  climate  of  whicli  is  very  similar  to  that  of 
our  own  country,  while  they  perish  under  the  scorching  climate  of 
the  Malay  peninsula.  The  Erench  do  well  in  Canada,  in  Ho  va 
Scotia,  in  the  United  States,  in  the  Mauritius  and  the  Friendly 
Islands,  but  as  they  approach  the  tropics  their  faculty  of  adaptation 
decreases.  In  the  Antilles  they  succeed  in  rnakmg  a first  branch, 
but  they  do  not  increase,  and  require  to  receive  fresh  blood  by 
Crossing  with  foreigners  up  to  the  third-  or  fourth  génération.  In 
Algeria  the  Erench  belonging  to  the  northern  departments  do  not 
thrive,  while  those  of  the  soutli  make  progress.  In  Madagascar, 
and  especially  in  Sénégal,  no  European  race  can  liold  out  long.  In 
Hew  Caledonia  the  mortality  among  Erench  émigrants  is  less  tlian 
in  France.  The  Spaniards,  in  whose  blood  there  is  much  of  the 
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Berber,  adapt  themselves  wonderfully  to  tlie  climate  of  the  Southern 
part  of  the  United  States,  of  Mexico,  the  Antilles,  and  South 
Amei  ica.  These,  with  the  Maltese  and  J ews,  are  the  most  favoured 
of  Algerian  colonists.  The  Portuguese  share  with  them  the  same 
privilèges. 

The  Tschinghani,  Gipsies,  or  Bohemians,  are,  of  ail  peoples, 
those  Avhom  we  meet  with  most  universally.  In  the  waste  lands  of 
Brazil,  on  the  summit  of  the  Himalayas,  in  Moscou,  Madrid, 
London,  Stamboul,  at  30  to  35  degrees  centigrade  above  zéro, 
in  the  torrid  zones  of  India  and  Africa,  they  are  to  be  found 
everywhere.  The  Israélites  also  possess  a remarkable  aptitude  for 
becoming  acclimatised  ; but  they  do  not  advance  so  much  towards 
the  north,  they  proceed  step  by  step,  cautiously  feeling  their  -way, 
and  follow  the  course  of  civilisation.  The  Arabs  readily  become 
acclimatised,  but  they  remain  in  liot  isothermal  zones,  and  venture 
but  little  into  the  temperate  zones.  M.  Bertillon  does  not  speak 
of  the  Chinese,  but  everyone  knows  that  they  are  much  esteemed 
as  labourers  in  Malacca,  Australia,  California,  and  the  Antilles. 
Since  the  abolition  of  slaverj  in  America,  they  are  gradually  taking 
the  place  of  the  negro,  owing  to  their  soon  becoming  accustomed 
to  the  climate  ; but  we  hâve  not  seen  them  emigrate  into  cold 
countries. 

Australia,  altliough  having  the  most  opposite  climates,  is  very 
suitable  to  Europeans  of  every  nationality,  wliile  the  Malay  Archi- 
pelago,  more  especially  the  northern  part,  is  very  fatal  to  them; 
Cochin-China  the  same.  In  Java  and  Sumatra  the  Dutch  do 
not  become  acclimatised,  and  this  no  doubt  is  the  cause  of  the 
sterility  of  certain  of  their  mixed  breeds  with  the  aborigines  for 
a definite  number  of  générations.  India  is  also  fatal  to  Europeans, 
but  the  low  plains  situated  on  the  sea-shore,  and  the  banks  of  the 
great  rivers,  must  be  distinguished  from  the  elevatcd  plateaux  of 
Central  India.  The  English  hâve  established  sanitaria  in  the 
mountains,  where  they  go  to  recruit  their  health.  Egypt  is  no 
less  remarkable  for  its  insalubrity.  Its  présent  population  is  the 
same  as  it  was  in  former  days.  It  bas  never  bcen  maintained 
without  being  incessantly  rcnewed  by  immigration.  It  is  very 
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fatal  even  to  the  negro.  The  Mamelukes  hâve  had  sway  tliere  for 
560  years,  and  not  one  lias  been  able  to  keep  up  a persistent  race. 
The  rate  of  mortality  among  the  negroes  of  Africa,  even  m theu 
own  country,  is  considérable.  The  bixth  rate  however  is  very 
hiah  • but  for  this  they  would  become  extmct.  Tins  mortality 
seems  to  be  conséquent  on  their  indolence,  and  on  their  using 
no  exertion  for  their  well-being.  We  must  not  therefore  be 
astonished  at  their  success  ni  America,  where,  particularly  m ie 
Antilles,  and  in  the  United  States  previously  to  the  war , they 
were  taken  care  of  lilce  valuable  merchandise.  In  180b,  the 
period  when  the  importation  to  that  country  ceased,  they  were 
400  000,  in  1860  their  number  increased  to  4,000,000.  Silice 
the  war’ they  hâve  been  compelled  to  look  after  themselves,  and 
hâve  retumed  to  their  natural  indolence;  thus  their  number  is 
diminishing.  So  much  for  émigration  into  hot  countnes.  In 
cold  régions,  Europeans  do  not  reaclily  become  acclimatised,  and 
negroes  especially  die  rapidly.  The  fair  population  of  Iceland 
is  visibly  decreasing,  winch  is  to  be  attributed  to  the  island 
becoining  progressively  colder.  The  Esquimaux,  who  on  their 
first  arrivai  in  Greenland  found  a climate  which  was  more  sup- 
portable than  now,  decreased  for  the  saine  reason.  At  St.  Peters- 
burg  the  deaths  exceed  the  births,  and  if  the  Slavs  are  masters 
of  the  northem  part  of  the  continent,  they  owe  it  to  their  ciossing 
with  the  Eins,  and  perhaps,  more  to  the  west,  with  the  Samoiedes. 
Thus  it  appears  that  extremes  of  climate  are  not  suitable  to  any 
race,  and  that  if  Man  transports  himself  from  one  part  of  the 
globe  to  another,  and  settles  down  tliere,  it  is  frequently  at  liis 
péril,  notwithstanding  the  resources  with  which  his  intelligence 
furnishes  him.  The  fair  races  are  especially  adapted  to  temperate 
and  cool  régions,  and  the  south  is  looked  upon  as  almost  forbidden 
ground.  The  brown  races,  on  the  contrary,  hâve  a remarkable 
power  of  becoming  acclimatised.  In  the  nortli  they  are  represented 
by  the  Laplanders.  They  stretch  away  as  far  as  the  equator, 
the  most  characteristic  of  them  especially.  But  wlien  considering 
the  question  of  removing  from  one  climate  to  another,  we  must 
distinguish  between  slight  and  important  changes,  between  those 
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Avliich  are  sudden  and  those  Avhich  are  progressive.  M.  Bertillon 
divides  the  accidentai  circumstances  due  to  sudden  accliination  in  a 
new  isothermal  région,  and  are  produced  upon  the  individual  and 
his  progeny,  into  four  groups  or  phases.  (1)  Sudden  diseases  ; 
(2)  Chronic  consecutive  anæmias,  Avhich  place  the  individual  in  an 
unfavourable  condition  to  resist  accidentai  diseases,  or  make  him 
quickly  look  old  ; (3)  Diseases  of  early  infancy  in  offspring  horn 
in  the  country  ; (4)  Physical  and  intellectual  degeneration,  and  the 
infertility  of  the  second  and  tliird  générations.  (See  page  372.) 

Yery  different  are  the  circumstances  connected  with  acclünation 
on  a small  scale.  A family  incapable  of  being  suddenly  transported 
from  Paris  to  Sénégal  is  Avell  ahle  to  hear  removal  to  Pau.  In 
succeeding  générations  it  Avili  he  able  to  go  to  Cadiz,  many  généra- 
tions afterwards  to  Morocco,  and  so  on.  It  is  thus  tliat  the  slow 
immigrations  from  Central  Asia  bave  heen  accomplished — not  the 
invasions  of  the  barbarous  tribes  Avhich  rushed  down  upon  Europe 
at  the  commencement  of  our  era.  Some  of  these  migrations 
bearing  off  to  the  north-west  Avould  bave  reached  comparatively 
cold  countries,  and  others  going  south  Avoidd  find  India,  Avhere  at 
the  présent  time  some  fan*  people  are  to  he  met  Avith  in  a country 
AAdiere  the  English  coxdd  not  settle.  ïhe  Esquimaux,  before 
becoming  acclimatised  in  their  country  of  eternal  snoAiq  lived  in 
Asia,  at  about  the  40th  degree  of  nortli  latitude.  Ail  parts  of 
a country  are  not  equally  unfavourable  for  acclünation.  "Wïthout 
speaking  of  a SAvamp  here  or  a desert  there,  Avhich  increases  the 
mortahty  among  neAV-comers,  there  is  the  altitude  to  be  taken  into 
considération.  A family  Avili  not  be  able  to  become  acclimatised 
at  the  level  of  the  sea,  and  Avili  tluive  by  ascendmg  the  course  of 
a river  or  the  sides  of  a mountain.  High  tahle-lands  are  in 
much  request  in  ail  liot  countries.  ïhe  contradictory  opmions  of 
Jourdanet  and  Coindet  relative  to  the  résidence  of  Europeans  in 
elevated  parts  of  Mexico,  leave  the  question  undecided.  But  in  a 
Frencli  territory  the  experiment  bas  been  made.  Wliilst  Bertillon 
and  Ricoux  corne  to  the  conclusion  that  the  Germanie  race,  in  a 
general  Avay,  does  not  become  acclimatised  in  Algeria,  avc  hnd  ni 
tlie  entire  province  of  Constantine,  and  on  the  Avhole  line  of  the 
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Atlas,  from  the  Aurès  mountains  to  Morocco,  a large  number  of 
fair  people,  who  bave  existed  there  for  four  or  five  thousand  years. 
A circumstance  favourable  to  permanent  acclimation  is  the  Crossing, 
liOAvever  little,  with  the  native  race,  or  Avith  otlier  races  which 
hâve  settled  in  the  country  at  the  same  period  with  it,  but  with 
a greater  power  of  acclimation.  A small  quantity  of  negro  blood 
lessens  the  tendency  to  contract  yellow  fever.  So  at  the  Cape  of 
Good  Hope,  in  the  United  States,  in  Australia,  and  also  in  Algeria, 
the  émigrant  races  rnust  not  be  designated  by  their  particular 
name,  but  must  be  looked  upon  as  new  mixed  races,  having  their 
own  spécial  characters.  Under  these  conditions  the  influence  of 
climate  and  external  cncumstances  appears  even  more  marlced,  the 
same  as  in  chemistry  certain  re-agents  act  more  readily  when 
bodies  are  brought  into  contact  in  the  nascent  state.  After  the 
greatest  niortahty,  a few  of  the  survivors  are  sufhcient  to  serve 
as  a starting-point  for  a new  population.  In  a word,  Man’s 
restricted  facidty  of  acclimation  may  favour,  within  certain  limits, 
the  diffusion  and  mixtiu’e  of  races  on  the  face  of  the  globe,  and 
even  the  formation  of  new  races  ; but  it  is  also  an  obstacle  to 
their  diffusion  and  transformation.  It  tends  to  allot  them  a place 
at  the  period  which  is  the  most  suitable  to  them.  This  is  why 
we  see  the  negro  races  generally  predominating  in  some  zones,  the 
brown  or  yellow  in  others,  and  the  fair  races  in  others.  Having 
the  minimum  mortality  in  these  zones,  the  race  is  kept  up.  The 
fair  races,  for  example,  far  from  being  so  on  accoimt  of  climate,  as 
Prichard  would  bave  it,  woidd  only  conform  themselves  to  it  in 
the  same  way  as  the  prehistoric  animais  which  went  northwards 
or  southAvards  in  the  course  of  âges,  according  to  the  changes  of 
température  and  végétation.  If  we  did  not  knoAV  tliat  the  climatic 
conditions  of  ail  parts  of  the  globe  hâve  radically  changed  over  and 
OA’er  again,  we  should  deduce  from  this  that  the  negro  races  took 
their  rise  on  the  continents  of  the  inter-tropical  zone,  Avhile  the  fair 
races  originated  in  the  cold  or  temperate  régions  of  the  north.  It 
is  thus  that  the  faculty  of  accommodation  to  climate  or  acclima- 
tion, Avhich  varies  according  to  race,  furnishes  an  argument  for 
the  polygenistic  doctrine.  The  tAvo  questions  of  Crossing  and  of 
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iiilieritance  are  connected  with  the  functions,  so  mysterious,  of 
reproduction  ; those  of  external  conditions  and  acclimation,  to  the 
more  general  function  of  nutrition.  The  two  characters  whieh 
exhibit  the  amount  of  vital  energy  in  individuals,  as  well  as  in 
races,  are  the  weight  of  the  body  and  muscular  strength. 


The  Weight  of  the  Body, 

Studied  in  its  relation  to  âge,  profession,  and  stature,  by  Quételet, 
Iiutchinson,  and  G ou  ld,  does  not  possess  the  interest  winch  has 
been  extended  to  it.  Its  causes  are  various,  such  as  liygiene,  food, 
character  of  occupation,  tempérament,  and  race.  The  probable 
connection  between  these  last  two  makes  it  the  more  difficiüt 
to  consider  the  cpiestion  of  race  by  itself.  The  cases  of  exceptional 
obesity,  due  to  high  feeding  or  to  indolence,  are  observed  in  ail 
races  from  the  Englishman  to  the  Hottentot,  and  ought  to  be  at 
once  set  aside,  as  well  as  those  cases  of  extreme  émaciation,  conse- 
cjuent  on  habitually  insufficient  food,  or  continued  exposure  to  the 
sun.  The  Arab,  shrivelled  up  in  tlie  desert,  becomes  fat  in  the 
towns,  especially  his  half-breeds.  The  Mongols,  the  Chinese,  and 
the  Polynesians  readily  beeome  obese. 

The  following  averages  of  weight  are  only  interesting  as  a rnatter 
of  curiosity  : 


507  Iroquois  Indians  (Gould)... 

Kilogrammes. 
...  73-8 

680  Mulattoes  (Gould)... 

...  658 

12,740  Bavarians  (Bernstein) 

...  655 

400  Frenchmen  (Bernard) 

...  64-9 

1775  Negroes  (Gould)  ... 

...  64-9 

617  Englislimen  (W.  S.  Thomson) 

...  68-8 

9157  American  soldiers  of  ail  nationalities  (Gould)  ... 

...  64-4 

150  New  Zealanders  (W.  S.  Thomson) 

...  63-9 

272  Magyars  (Bernstein)  ...  ...  

...  60'7 

356  Roumanians  (Bernstein) 

...  58-4 

50  Hindoos,  high  caste  (Shortt) 

...  532 

60  Natives  of  the  Caucasus  (Shortt) 

...  50-0 

50  Hindoos,  low  caste  (Shortt)  ...  

...  48-7 

50  Natives,  low  caste,  of  tlie  Nilgherries  (Shortt) 

...  44*6 

39  „ low  class,  of  tlie  Madras  coast  (Shortt) 

...  42-7 
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Muscular  Strength. 

Muscular  strengtlx  is  a more  important  subject,  although  we 
must  consider  it  in  its  connection  with  tbe  individual’s  state  of 
iiealtb,  food,  âge,  and  sex,  as  well  as  with  the  power  acquired  by 
tbe  continued  use  of  tbe  muscles.  Tbe  dynamometer,  by  tbe  aicl 
of  which  tbe  experiments  which  we  are  about  to  mention  were 
carried  on,  was  invented  by  Régnier,  at  tbe  close  of  tbe  last  century, 
at  tbe  suggestion  of  Buffon.  Cbaussier  was  tbe  first  to  make  use 
of  it,  tlien  tbe  travellers  Péron,  Freycinet,  Quoy,  and  Gaimard, 
and  lastly,  Forbes,  Quételet,  and  tbe  antbropologists  of  tbe  Novarra 
and  of  tbe  war  of  American  sécession,  who  modified  it.  It  gives, 
at  •will,  tbe  force  of  pressure  of  the  hands,  and  tbe  force  of  vertical 
traction  from  below  upwards,  tbe  two  bands  acting  togetber  in  botb 
cases  ; tbat  is  to  say  tbe  manual  strength  and  tbe  strength  of  the 
haclc  or  loins,  of  autbors. 

The  following  are  some  averages  at  five  different  periods  to  show 
tbe  influence  of  âge  in  two  very  opposite  races.  Tbey  are  borrowed 
from  Mr.  Gould  : 


Number 
of  whites. 

Strength  of 
the  back. 
Kil. 

Nvimber 
of  negroes 

Strength  of 
the  baek. 
Kil. 

17 

years 

... 

171 

...  114 

...  44 

...  131 

20 

» 

... 

542 

...  150 

...  142 

140 

25 

99 

... 

296 

...  166 

...  124 

...  155 

30 

9) 

... 

171 

160 

...  39 

...  153 

35 

99 

... 

371 

...  166 

...  81 

...  165 

50 

99 

and  upwards... 

34- 

...  146 

11 

132 

According  to  Mr.  Gould,  tbe  maximum  of  muscular  strength  in 
botîi  cases  is  at  31  years,  and  according  to  Quételet  at  25.  It 
is  évident  tbat  wc  must  tako  tbe  former.  Tbe  following  table, 
which  it  would  bave  been  easy  to  enlarge,  bas  référencé  to  races. 
It  is  derived  from  various  sources,  and  wbere  not  specially  men- 
tioned  from  Péron,  Quoy,  Gaimard,  and  tbe  Novarra  : 
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Manual  strength. 


122  French... 

• 

Kil. 

610 

Kil. 

160 

23  Hawaï  Islanders 

I •• 

60-1 

171 

84  Mioronesians  ... 

... 

56-8 

150 

. 26  Timorians 

52-4 

118 

12  Tasmanians  (Péron)  ... 

, , , 

50-6 

118 

30  Australians 

• • • 

480 

100 

57  Chinese 

• . . 

46-8 

111 

315  French  seamen  (Eansonnet) 

46-8 

142 

6381  White  soldiers  (Gould) 

46-8 

155 

1141  „ seamen  „ 

46-8 

130 

1600  Negroes  „ 

. * . 

46-8 

146 

704  Mulattoes  „ 

• • • 

46-8 

158 

503  Iroquois  Indians  „ 

• . . 

46-8 

190 

Péron  and  Freycinet  at  first  came  to  the  conclusion  tliat  savage 
races  were  inferior  in  point  of  strength  to  the  European  races.  Eut 


Fig.  41.— Mathieu’s  Dynamomoter. 


the  aborigines  upon  whom  their  experiments  were  ruade  were  not 
in  their  own  native  forests,  and  were  no  doubt  frightened  durrng 
the  experiment.  The  above  averages  clearly  show  that  the  Austra- 
lians  are  very  defective  in  manual  strength,  but  that  the  Chinese 
are  still  more  so.  Those  with  the  greatcst  amount  of  strength 
in  the  back,  on  tire  other  hand,  are  the  Iroquois  Indians,  and  after 
them  the  natives  of  the  Sandwich  Arcliipelago.  ZSTegroes  are 
imdoubtedly  stronger  in  the  baclc  tlian  whites,  but  mulattoes 
are  stronger  tlian  cither.  The  muscular  inferiority  of  the  white 
seamen  of  Eansonnet  and  Gould  clearly  pi'oves  that  the  pliysio- 
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logical  condition  surpasses  in  ail  cases  tlie  antliropological  condition. 
In  his  statistics  Mr.  Gould  has  separated  tlie  délicate  frorn  tliose  in 
perfect  healtli,  tlie  différence  between  them  being  considérable. 
Thus,  in  wliite  soldiers  of  délicate  constitution  tlie  strengtli  of  tbe 
back  was  127  kilogrammes,  and  in  tliose  in  bealtli  155  kilo- 
grammes. 

Another  and  more  portable  dynamometer  is  recommended  in 
tlie  “ Instructions  de  la  Société  d’ Anthropologie,”  tbat  of  Mathieu, 
figured  in  tlie  preceding  page.  It  measures  the  force  of  pressure 
with.  one  band,  and  the  force  of  vertical  traction,  as  with  the 
instrument  of  Eegnier.  In  twenty-four  Frenclimen,  from  20  to  60 
years  of  âge,  the  mean  manual  strength  was  51 -6  kilogrammes  with 
the  right  arm.  But  it  would  be  better  to  ascertain  correctly  the 
force  of  horizontal  traction,  as,  aecording  to  M.  Broca,  it  is  this 
wliich  gives  more  reliable  results  as  between  one  race  and  another.* 

To  the  functions  of  nutrition  indirectly  belong  tliose  of  the 
circulation,  respiration,  and  digestion.  Ail  hâve  reference  to 
organic  life,  and  cannot  materially  differ  between  one  race  and 
another. 


The  Circulation  of  the  Bloocl. 

The  circulation  of  the  blood  may  be  summed  up  in  one  single 
phenomenon — the  beating  of  the  heart,  as  indicated  by  the  puise 
at  the  radial  artery.  But  more  than  any  other  phenomenon  it  is 
subject  to  transient  or  permanent  influences  foreign  to  Anthropo- 
logical  notions.  The  puise  varies  ivith  âge,  sex,  individual 
pecidiarity,  stature,  and  also  with  the  size  of  the  body,  before  and 
during  digestion,  in  the  morning  and  at  night,  after  exercise  of  any' 
kind,  and  under  the  influence  of  émotion,  cven  tliat  caused  by  the 
examination  of  the  individual.  We  cannot  thereforc  deduce  mucli 

“ description  et  Usage  du  Dynamomètre,”  by  Regnior,  in  “ Journal  do 
l’École  Polytechnique,”  vol.  ii.,  Prairial  year  6;  “ Voyage  autour  du  Monde 
de  l’Uranie  et  de  La  Physicienne,  de  1817  à 1820,”  two  vols.,  by  L.  do 
Freycinet;  J.  Forbes,  in  “Proceedings  of  Royal  Society  of  Bâinburgh  ” 
Jan.  16,  1837  ; Quételet  and  Gould,  op.  cil. 
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from  its  study,  and  give  tlie  following  averages  for  what  they  are 
worth  : 


Puise. 

8284  White  soldiers  (Gould)  ...  ...  ...  74-8 

1503  Negroes  „ ...  ...  ...  74-0 

708  Mulattoes  „ ...  ...  ...  76-9 

503  Iroquois  Indians  „ ...  ...  ...  76-3 

1080  Englishmen  (Hutchinson)  ...  ...  ...  80'0 

30  Belgians  of  30  years  of  âge  (Quételet)  ...  71-0 
230  Mexicans  (Coindet)  ...  ...  ...  ...  80‘2 

24  Chinese  (Novarrà)  ...  ...  ...  ...  77-0 

34  Nikobarians  „ ...  ...  ...  ...  77-0 


The  Respiration. 

The  respiration  présents  considérable  diversities  in  different 
individuals  ; some  of  tliese  are  of  a radical  character,  others  are 
consecutive  to  the  action  of  milieux.  The  movements  of  the  chest 
concerned  in  inspiration  are  three  in  number — namely,  an  upper 
costal,  a lower  costal,  and  an  abdominal  or  diaphragmatic.  We 
hâve  yet  to  know  whether  either  of  tliem  may  or  may  not  be 
peculiar  to  certain  races.  The  rhytlim  of  the  respiration  may  also 
vary,  although  it  usually  bears  a definite  relation  to  the  puise,  tliere 
being  one  inspiration  to  four  beats  of  the  heart.  Quételet  found 
that  in  the  Belgians  in  the  above  list,  the  inspirations  were  18  in 
the  minute,  and  Hutchinson  that  in  the  English  tliere  were  20. 
According  to  Coindet  the  respiration  increases  the  higher  one 
ascends.  Supposing,  in  250  Europeans,  the  number  of  inspirations 
were  1 9 ‘3,  in  the  same  number  of  Mexicans,  at  an  altitude  of  2277 
mètres,  the  number  would  be  20'3 — the  correctness  of  which  state- 
mcnt  M.  Jourdanet  questions.  The  différence,  however,  is  scarcely 
appréciable,  and  the  number  of  individuals  too  few  to  enable  us  to 
form  a definite  opinion  on  the  matter.  The  capacity  of  the  thoracic 
cavity  is  a subject  which  lias  received  a considérable  amount  of 
attention.  It  is  ascertained  with  the  spirometer.  The  individual 
malces  a full  expiration  and  then  a full  inspiration,  three  times  in 
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succession,  when  the  mean  is  taken.  Of  ail  the  phÿsiological 
causes  which  tend  to  make  it  vary,  like  every  other  animal  func- 
tion,  the  most  important  is  the  stature.  In  1080  Englishmen 
Mr.  Ilutchinson  foimd,  with  a stature  of  1-52  mètre,  a capacity  of 
2-842  cubic  mètres,  and  \vith  an  addition  of  one  inch  in  height, 
namely,  2-54  centimètres,  an  increase  of  131  cubic  centimètres, 
so  that  -\vith  a stature  of  1-82  mètre,  the  capacity  is  4-260. 
M.  Schreevogt  finds  it  less  in  the  German  race — namely,  52  cubic 
centimètres  for  every  centimètre  of  height.  The  following  table, 
having  reference  to  healthy  adult  men,  shows  that  there  are 
material  différences  between  races  : 

Cubic  mètres. 


8895  White  soldiers  (Gotild)  ...  ...  ...  3-054 

1631  Negroes  „ ...  ...  ...  2-700 

671  Mulattoes  „ ...  ...  ...  2-629 

504  Indians  „ ...  ...  ...  3-022 

1080  Englishmen  (Hutchinson)  ...  ...  3-602 


From  tliis  it  appears  that  the  chest  capacity  is  less  in  negroes 
than  in  wliites,  and  especially  in  the  English.  How  the  stature  of 
the  former  averages  l'70  mètre,  and  that  of  the  latter  about  l’71 
in  the  corresponding  statistics,  so  that  negroes  maintain  their 
inferiority.  With  regard  to  mulattoes,  it  is  with  them  as  with 
their  brain — (see  page  312) — tliey  seem  to  appropriate  the  worst 
character  pertaining  to  the  two  races  of  which  they  are  the  issue. 
Their  chest  capacity  is  cven  less  than  in  pure  negroes. 


The,  Circumférence  of  the  Chest. 

I he  circumference  of  the  chest  is  connected  with  the  study  of  the 
respiratory  functions,  as  well  as  with  that  of  the  proportions  of  the 
body  ; it  bas  even  to  do  with  that  of  the  reproductive  functions  in 
the  female  : hence  it  présents  différences  according  to  race.  ~We 
shall  only  speak,  however,  of  the  measurement  in  the  adult  man. 
I he  works  which  hâve  bcen  written  on  the  subject  arc  nu  mérous, 
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and  hâve  an  equal  interest  for  anthropology,  inedicine,  military 
enlistment,  and  the  Ai'ts.  When  measuring  a nian’s  chest  the  tape 
is  passed  round  under  the  armpits,  or,  what  is  better,  over  the 
nipples.  The  individual  sliould  stand  upright,  should  be  cahn,  bis 
respiration  being  carried  on  quietly,  the  mouth  open,  the  arms 
above  the  head,  and  the  hands  joined,  unless  we  want  to  take  the 


mean  circumference  during  inspiration 

and  expiration.  As  the 

capacity  of  the  chest  increases  witli  the 

stature  it 

is  necessary  to 

take  account  of  this.  In  the  following  table  the  first  coluinn  shows 
the  absolute  circumference,  and  the  second  the  sanie  circumference 

relatively  to  the  stature  = 100  : 

Absolute 

Relative 

circumference.  to  stature. 

5738  Scotchmen  (Quételet) 

...  îoo-o 

56-7 

508  Indians  (Gould)  ... 

...  965 

55-5 

1080  Englishmen  (Hutchinson) 

...  93-9 

540 

462  Germans  (Gould) 

...  91-2 

53-8 

4930  Russians  (Seelaud) 

...  88-7 

53-4 

400  Frenclimen  (Bernard)  ... 

...  87-9 

530 

1792  Negroes  (Gould)  ... 

...  89-0 

52-3 

719  Mulattoes  „ 

...  88-7 

52T 

151  New  Zealanders  (A.  S.  Thompson) 

...  89-8 

51-4 

25  Todas  of  the  Nilgherries  (Shortt) 

...  81-8 

50-9 

50  Inferiortribes  of  the  Nilgherries  (Shortt)  76'6 

48-8 

Ail  the  European  races  in  this  list  liave 

the  circumference  of  the 

thorax  decidedly  greater  than  the  inferior 

races.  What  Mr.  Gould 

calls  the  play  of  the  chest,  that  is  to  say,  the  différence  between 
the  two  circumferences  taken  during  inspiration  and  expiration,  is 
also  much  greater  in  them.  The  first  coin  mu  below  shows  this 
différence  in  centimètres  of  length,  and  the  second  the  volume  in 

cubic  centimètres  of  the  tlioracic  capacity  to  which 

it  corresponds, 

according  to  Mr.  Gould’s  calculation. 

Centimètres. 

Cubic  centimètres. 

9271  American  soldiers 

..  69 

44-5 

1792  Ncgroos 

..  41 

264 

719  Mulattoes 

..  40 

25-7 

508  Iroquois  Indians 

..  4-6 

300 

Cir ap.  viil] 


VISION. 


405 


Digestion. 

Tlae  digestion  also  varies,  if  not  according  to  race,  at  least  so  far 
as  to  produce  certain  etfects  wliich  may  become  permanent.  It  is 
influeneed  by  certain  habits.  Thus,  according  to  the  regularity  or 
irregularity  of  the  rneals,  a redundance  or  insufficiency  of  food,  a 
herbivorous  or  a carnivorous  regimen,  the  stomach  will  become 
distended  and  deformed,  as  is  the  characteristic  of  many  inferior 
tribes,  or  be  retracted.  The  lumbo-sacral  curvature  also  Avili  be 
more  or  less  holloAved.  The  teeth  Avili  become  Avorn,  horizontally, 
almost  doAvn  to  the  gums,  as  in  the  Patagonians,  or  obliquely,  as  in 
our  prehistoric  races.  In  truth,  in  anthropology  Ave  nmst  study  ail 
the  functions  of  the  body  exactly  as  Ave  study  the  corresponding 
organs  ; and  these  functions  may  exhibit  differential  characters 
betAveen  races  Avhich  Ave  least  expected,  or  throAv  some  light  on  the 
problem  iioav  under  considération  Avith  reference  to  the  influence  of 
external  conditions  and  habit.  ISText  to  respiration  and  digestion, 
therefore,  corne  the  functions  of  the  larynx,  of  the  senses,  &c. 


The  Voice. 

The  voice  varies  in  its  quality  and  tone  in  different  races,  and 
may  even  be  characteristic  of  certain  human  groups,  according  to 
the  statement  of  travellers.  The  ténor  or  bass  voice  is  frequently 
associated  Avith  a certain  physical  type.  This  subject  belongs  more 
partieularly  to  linguists,  whose  attention  is  specially  directed  to 
différences  of  pronunciation.  Much  lias  yet  to  be  done  in  this 
direction. 


Vision. 

Vision  may  be  studied  Avith  respect  to  its  extent.  According  to 
Mr.  Goiüd,  the  Avhite,  the  negro,  and  the  Indian  see  at  the 
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greatest  distance  at  from  17  to  28  years  of  âge,  after  winch  tlie 
distance  progressively  diminishes.  The  folio  wing  interesting  sta- 
tistical  table  bas  been  drawn  np  by  this  autbor.  The  first  column 
gives  tbe  distance  of  clear  vision  of  type  corresponding  to  No.  11 
of  Jaeger.  Tbe  tbree  following  columns  indicate  tbe  proportion 
per  cent,  of  short-sighted  persons,  of  tbose  of  intermediate  vision, 
and  of  tbe  long-sigbted,  the  first  seeing  tbe  type  at  less  than  50 
centimètres,  tbe  second  at  from  50  centimètres  to  T50  mètre,  tbe 
third  above  1 -50  mètre. 


Proportion  per  cent,  of 


White  soldiers 

Mean  distance.  Short-sighted. 

1-59  ...  2-7 

Intermediate. 

809 

Long-sightedl 

15-4 

„ sailors 

0-92 

9-3 

87-7 

4-0 

Negrocs 

. 115 

20 

84-8 

13-2 

Mulattoes 

. 1-18 

2-4 

81-0 

166 

Indians 

. 1-31 

0-9 

88-5 

106 

It  is  singular  tbat  as  regards  the  greater  number  of  physiological 
cbaracters,  for  example  weight,  musciüar  force,  vision,  cbest  capacity, 
and  even  stature,  sailors  are  inferior  to  soldiers  in  Mr.  Gould’s 
statistics,  tbese  being  confirmed  in  many  particulars  by  other 
observers. 


Cérébral  Functions. 

Tbe  cérébral  fimctions  are  to  be  examined  in  tbe  same  way  as  ail 
tbe  others.  Intellectual  phenomena  are  tbe  expression  of  the 
activity  of  the  brain,  wbile  their  external  manifestations  are  its 
product.  Both  tbe  one  and  tbe  otber  are  consequently  includcd  in 
tbe  category  of  physiological  cbaracters  which  we  are  now  studying. 
They  présent  the  greatest  anomalies,  because  this  is  preciscly  the 
general  characteristie  of  tbe  liuman  family,  but  tliey  also  exhibit 
marked  différences,  wliicli  doubtless  werc  more  considérable  at  first 
when  races  were  in  a condition  of  isolation.  Tbere  are  two  cba- 
racters common  to  tbe  whole  human  race  : tbe  faculty  of  imitation 
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and  the  faculty  of  improvement.  Tlïe  ape  repeats  tliat  which  lie 
sees  done,  and  goes  no  farther.  Man  profits  by  what  lie  sees,  and 
is  more  or  less  capable  of  being  edueated.  Hence  the  difficulty, 
when  analysing  intellectnal  traits,  to  distinguish  tliat  which  apper- 
tains  to  the  race  and  to  the  individual  from  tliat  which  is  the  resuit 
of  éducation  and  of  training.  Not  only  a victorious  tribe,  but  a 
single  individual  starting  up  as  if  by  chance,  may  so  transform  the 
customs  and  modify  the  characters  of  a peoplo  as,  after  a brief 
period,  to  render  tliem  unrecognisable.  The  ancient  Peruvians  owe 
most  of  the  intellectual  traits  which  distinguish  them  from  neigh- 
bouring  races  to  Manco-Capac,  the  first  of  the  Incas.  Who  lcnows 
whether  the  Australians  might  not  liave  become  elevated  in  the 
social  seule,  if  they  had  met  with  a man  who  knew  how  to  deal 
with  them  1 This  proneness  of  Man  to  appropriate  to  himself  that 
which  he  can  make  subservient  to  his  wants  and  desires,  and  to 
transform  himself  intellectually,  is  not  equally  cleveloped  in  ail. 
In  some  it  is  acquired  rapidly,  in  others  slowly.  We  know  that 
the  Andamans  and  Australians,  brought  up  according  to  our  ideas  of 
civihsation,  cast  off  tlicir  clothing  on  the  first  opportunity,  and 
résumé  their  savage  mode  of  life  ; notwithstanding  this,  these  saine 
savages  quickly  learn  to  read  and  write,  and  are  very  observant. 
Hence  we  must  distinguish  between  the  rough-and-ready  éducation 
of  an  individual,  and  the  lengthened  and  progressive  éducation  of  a 
race.  In  spite  of  this  tendency  to  intellectual  uniformity  in  the 
human  family,  certain  différences  persist,  eacli  corresponding  to 
certain  peculiar  anatomical  conditions  of  the  brain,  which  they 
dénoté  as  surely  as  though  demonstrated  by  the  most  délicate 
microscopie  examination. 

Among  tliose  properties  inlierent  in  the  structure  of  the  brain, 
the  faculty  of  language  occupies  a prominent  place.  Linguists 
hâve  corne  to  the  clcarest  conclusions  on  this  point.  A certain 
number  of  languages  irreducible  from  onc  another  hâve  had  an 
independent  origin.  At  that  remote  period  the  corresponding 
primitive  races  livecl  distinct  in  a state  of  nature.  Has  chance 
then  presided  at  the  early  development  of  a few  articulai’  sounds, 
which  hâve  become  the  point  of  departure  of  so  many  root-words? 
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or  lias  the  brain  become  previbusly  modified  in  order  to  render  this 
development  possible!  What  interests  us  bere  is  that  tliere  are 
languages  profoundly  different  from  one  anotber,  which  require 
organs  of  a spécial  construction  to  pronounce  them,  and  spécial 
powers  of  intellect  to  comprebend  them.  In  the  same  way  we 
must  view  the  various  metbods  of  appreciating  the  musical  gamut 
in  the  several  quarters  of  the  globe.  That  which  is  harmony  to 
the  auditory  fibres  of  the  brain  in  some  races,  is  not  so  in  others. 
Education  here  lias  nothing  to  do  with  it  ; the  thing  bas  been  so 
from  the  first,  and  is,  therefore,  an  anatomical  fact.  The  varieties 
of  arithmetical  Systems  are  in  the  same  category.  The  races  termed 
Aryan  are  acquainted  with  ail  of  them,  and  hâve  considérable 
aptitude  for  mathematics.  Other  races,  styled  inferior,  cannot 
count  above  two,  or  three,  or  five  ; any  numbers  above  these  are 
altogether  incompréhensible  to  them,  and  in  spite  of  ail  our  efforts 
we  can  seldom  give  them  any  higlier  notion  of  number  : this  was 
the  case  with  a Damara  mentioned  by  Lubbock.  As  regards  draw- 
ing,  there  are  différences  in  the  same  way.  There  is  a race,  the 
existence  of  which  can  be  undoubtedly  traced  back  to  the  earliest 
period,  only  capable  of  rnaking  circles  and  straight  lines,  and  certain 
of  its  représentatives  cannot  even  distinguisli  the  différence  between 
a drawing  of  a head  and  a tree  or  a ship.  The  Cliinese,  after  a 
social  existence  probably  equal  to  that  of  the  ancient  Egyptians, 
and,  although  advanced  in  many  other  respects,  hâve  not  the 
slightest  idea  of  perspective. 

Other  races,  on  the  contrary,  and  these  the  most  ancient  and  the 
most  savage,  as  our  ancestors  of  the  Beindeer  Period,  bave  exhibited 
almost  from  the  first,  a thoroughly  artistic  taste.  The  marvellous 
différence  in  the  Systems  of  writing  testifies  also  to  the  primitive 
isolation  of  races  and  to  their  various  degrees  of  aptness  and  impulse. 
The  perfection  which  sonie  seem  to  hâve  attained  almost  from  the 
first,  whilst  others  hâve  remained  in  statu  quo,  is  wcll  worthy  our 
considération.  Eaces  are  still  more  distinguished  from  one  another 
by  their  mode  of  life  and  social  condition.  From  the  earliest  dawn 
of  tradition,  and  even  previously,  when  ail  our  information  is 
derivable  ordy  from  prehistoric  archæology,  we  see  tribcs  settling 
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clown  peaceably,  engagée!  in  fishing  and  barter,  as  well  as  tbose  of  a 
warlike  and  turbulent  spirit.  The  former  soon  become  amenable 
to  the  softening  influence  of  civilisation,  the  latter,  on  the  contrary, 
are  proof  against  it,  and  prefer  a rougli  and  savage  life.  The  former 
are  sceptics,  or  indiffèrent  to  religious  forms  ; the  latter  recognise  a 
protecting  Providence,  and  hâve  a settled  faith.  Some  are  naturally 
inclined  to  a sedentary  life,  while  others  seem  to  be  always  on  the 
move,  like  the  Tschinghani,  the  Jew,  and  the  Arab.  The  Tsehinghani 
hâve  no  religion,  and  wancler  about  in  the  midst  of  civilised  peoples 
without  allowing  themselves  to  be  influenced  by  them  in  any  way. 
The  Jew,  now  a wanderer,  and  then  a sojourner,  from  the  time  of 
Joshua  to  that  of  Titus,  bas  again  become  a wanderer,  as  far  as  the  1 
customs  of  the  peoples  among  whom  he  dwells  will  permit.  The  Arab 
also  retains  bis  old  habits,  only  he  does  not  adapt  himself  to  them. 

He  moves  away  to  India,  into  Central  Africa,  in  search  of  fresh 
moorings,  but  does  not  remain  long  anywliere,  like  the  Anglo- 
Germanic  race. 

Ho  one  doubts  the  value  of  intellectual  characters.  It  would  be 
commonplace  to  say  that  they  continue  for  âges  in  the  same  way 
as  physical  characters.  The  Spaniards  of  the  time  of  Scipio 
Æmilianus  are  still  those  of  to-day.  Fighting  in  ambush,  long- 
patient  endurance,  and  hatred  of  the  foreigner  are  always  their 
distinguishing  marks.  The  predominating  character  of  the  French 
race  is  still  that  of  the  Gauls  described  by  Cæsar.  In  Algiers,  the 
Berbers  are  distinguished  from  the  Arabs  more  by  their  disposition, 
their  temper,  and  their  sociability  than  by  their  features  of  eoun- 
tenance.  The  contrast  between  the  Anglo-Germanic  and  the  dark 
Southern  race  is  also  very  striking.  The  impulses  inhérent  in  the 
cérébral  matter  are  so  tenacious,  in  spite  of  éducation  and  civili- 
sation, that  they  still  continue  after  Crossing  and  mixture  of  races, 
and  are  of  assistance  to  us  in  recognising  them.  Mr.  Brace  depicts 
the  character  of  the  French  in  these  ternis.*  “In  character  and 
genius  the  Irench  show  the  évidences  of  the  three  powerful  rvtces 
which  hâve  constituted  the  nation — traits  which  sometimes  seem 

* “The  Races  of  tho  Old  World:  a Manual  of  Ethnology.”  By  C.  L. 
Brace.  London,  1863. 
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contradictoiy , and  Avhich  only  tliose  familial’  with  the  French 
peoplo  can  fully  understand.  In  their  brilliant  martial  character, 
their  love  of  display  and  effect,  their  sudden  enthusiasm  and  as  easy 
découragement,  their  readiness  to  he  governed  by  military  leaders, 
their  fondness  for  ornament  and  art,  and  their  gaiety,  fickleness, 
and  amorousness,  they  are  thorough  Kelts  ; but  in  the  sober  devout- 
ness  of  a large  mass  of  the  people,  in  their  seriousness,  in  their 
Personal  sensitiveness  and  personal  independence,  in  their  spirit  of 
sceptical  inquiry  and  the  thoroughness  of  their  scientific  research,  they 
are  Teutons  ; Avhile  their  marvellous  talent  for  organisation,  and 
their  tendency  to  centralisation,  are  Koman.  The  French  race, 
with  its  genius,  its  science,  its  grandeur,  its  faults — Aidiich  are  the 
scorn  of  mankind  ; its  misfortunes — which  afflict  the  world  ; its 
magnificent  past,  its  uncertain  présent  [the  author  Avrote  under  the 
Empire],  and  mysterious  future,  is  a umty,  a new  and  living  force 
entering  into  the  life  of  mankind,  and  henceforth  as  distinct  as  any 
of  the  great  races  of  antiquity.” 

The  points  of  view  from  which  one  might  treat  the  vast  subject 
of  primitive  cérébral  différences  are  infinité.  Each  fundamental 
race  would  require  to  be  submitted  to  minute  analysis,  and  every- 
thing  eliminated  from  it  wliich  is  due  to  a natural  state  of  perfect- 
ness,  to  accidentai  occurrences,  to  the  influence  of  other  races,  and  to 
historical  circumstances.  The  poAver  of  each  faculty,  feeling,  or 
instinct  would  hâve  to  be  taken  into  account.  Superstitious 
tendency,  religion,  farnily  history,  individual  peculiarity,  degree  of 
sociableness,  aptness  for  civilisation,  preference  for  this  or  that  kind 
of  life.  Ail  tliese  would  hâve  to  be  examined.  What  the  varied 
amount  of  cérébral  activity  in  the  so-called  liigher  races,  as  com- 
pared  witli  the  torpid  condition  of  those  regarded  as  inferior,  &c. 
It  seems,  says  Sproat,  speaking  of  the  Atnas  of  Hortli  America 
(Lubboclc),  that  the  intellect  of  the  savage  is  in  a half-sleepy  state. 
If  we  hold  conversation  with  him  for  however  brief  a period,  he 
becomes  fatigued,  espccially  when  bis  replies  require  some  effort  of 
thought  and  memory.  The  savages  of  the  interior  of  Bornéo  ( Dation ), 
as  av cil  as  some  from  Western  Australia  (Scott  Nind)  live  in  a state 
of  the  most  absolute  indifférence,  lilce  animais.  Their  sole  business 
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is  to  eat  and  drink.  There  are  numerous  examples  of  savages,  as 
the  Bosjesman  described  by  Lichtenstein,  in  Avhom  tbere  is  notbing 
either  in  features  of  countenance  or  in  tlieir  actions  indicative  of  the 
least  glimmer  of  intellect. 

A subject,  almost  a new  one,  lias  for  sonie  years  excited  much 
attention  : namely,  the  history,  based  on  facts,  of  the  steps  whereby 
the  most  favoured  of  the  human  races  haYe  arrived  at  tlieir  degree 
of  intellectnal  development.  In  our  opinion  it  is  one  intimately 
connected  Avitli  ethnology  or  general  ethnography.  Mr.  Tylor  lias 
written  a work  under  the  title  “ Primitive  Culture  ; or,  The  early 
History  of  the  Human  Race,”  and  Sir  J.  Lubbock  one  on  the  “ Origin 
of  Civilisation.”  The  former  clearly  shows,  just  to  take  one  exemple, 
that  morality  is  synonymous  with  general  conduct,  that  it  is  always 
utilitarian,  that  it  varies  in  different  peoples,  conformably  to  tlieir 
Avants,  that  originally  restricted  Avithin  the  narroAV  limits  of  the 
family,  then  of  the  tribe,  it  lias  extended  to  greater  confederacies  ; 
that,  in  a word,  it  is  progressive.  Suffice  it  to  say  that  ideas  of 
morality  may  give  ethnie  characters  but  not  différentiel  pliysiolo- 
gical  characters  betAveen  races,  at  least  until  a new  order  of  sucli 
shoiüd  arise.  The  knoAvledge  of  religious  beliefs  advances  in  the 
same  Avay.  Ry  the  comparison  of  the  fables  and  allégories  upon 
Avhich  ail  Systems  of  mythology  are  based,  it  traces  back  its  inquiries, 
as  is  done  A\rith  regard  to  language,  to  the  remote  period  Avlien 
peoples  came  in  contact  Avitli  one  another,  and  consequently 
séparâtes  the  acquired  character  from  that  Avhich  is  inhérent.  It 
has  a still  Avider  range  : it  takes  a rétrospective  view  of  the  various 
phases  of  those  intellectual  qualifies  of  which  races  hâve  mutually 
become  the  possessors,  as  Avell  as  of  tliat  Avhich  they  hâve  acquired 
by  the  simple  and  natural  development  of  the  faculties  inhérent  in 
Man  generally.  The  problem  of  the  différentiel  characters  of 
human  races  dépendent  on  tlieir  spécial  cérébral  organisation,  Avili 
lie  in  tliis  Avay  simplified,  and  tlien  no  doubt  Ave  sliall  bc  able  really 
to  say  that  the  modes  of  activity  of  the  brain  furnish  distinctive 
characters,  in  the  same  Avay  as  the  shape  of  the  skull  or  the 
character  of  the  liair.  The  only  objection  would  be  that  tlieir 
varieties  could  not  be  measured  Avitli  the  compass. 
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The  “Bibliothèque  des  Sciences  Contemporaines”  lias  in  tlie  press 
a volume  by  M.  Girard  de  Bialle,  which  treats  on  Comparative 
Mythology.  A\  e doubt  not  tbat  the  subject  of  tbe  successive  and 
mutual  phases  of  perfection  through  which  the  human  races  hâve 
passed,  both  intellectually  and  socially,  wül  be  fully  considered 
in  tliis  volume. 


Pathological  Charaders. 

Pathological  eharacters  are  a déviation  from  the  phvsiological, 
and,  like  them,  hâve  to  do  with  the  living  subject.  Ail  morbid 
peculiarities  which  certain  races,  to  the  exclusion  of  certain  other 
Taces,  présent,  may  be  classed  under  this  head.  It  is  not  our 
présent  intention  to  treat  of  this  subject,  which  has  rather  to  do 
with  medicine.  We  should  hâve  to  consider,  at  the  outset,  the 
progress  and  the  development  of  diseases,  depending,  on  the  one 
hand,  on  t'elluric  and  atmospheric  conditions,  and,  on  the  other,  on 
race.  AY  ith  respect  to  the  former,  we  enunciated,  some  sixteen  years 
ago,  a fact  which  was  more  or  less  confirmed  by  others,  namely, 
tliat  the  mortality  after  capital  operations  in  the  English  hospitals 
was  less  by  one-half  than  in  the  Frencli.  AAre  attributed  it  to  a 
better  diet,  to  their  better  sanitary  arrangements,  and  to  their 
superior  management.  There  was  but  one  serious  objection  offered 
to  our  statement.  M.  Velpeau,  with  his  wonderful  acumen,  made 
reply,  at  the  Academy  of  Medicine,  tliat  the  flesli  of  the  English 
and  of  the  French  differed  ; in  other  words,  that  the  reaction  after 
operations  was  not  the  -same  in  both  races.  It  is,  in  effect,  an 
anthropological  character.  ïhe  immunity  of  negroes  and  their 
cross-breeds  from  yellow  fever  ; the  few  cases  of  hepatitis  in 
Sénégal  as  compared  with  those  among  Europeans  ; their  greater 
prédisposition,  on  the  contrary,  to  plague,  are  other  examples  of  the 
same  kind.  According  to  M.  Obédénare,  the  inhabitants  of  Borne 
are  almost  proof  against  malarial  fever,  while  Germans  residing 
there  are  very  sensitive  to  its  influence.  ïliese  pathological  cha- 
racters  form  an  entirely  new  subject,  to  which  we  beg  to  direct  the 
attention  of  our  naval  surgeons.  In  treatises  on  pathology  we  fiiul 
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mucli  as  to  the  influence  of  âge,  sex,  and  tempérament  on  disease, 
as  well  as  concise  descriptions  of  affections  peculiar  to  certain 
countries,  Lut  almost  notliing  as  to  tlie  influence  of  race  properly 
so  called.  Tliis  is  a gap  winch  must  be  filled  up.* 

Apropos  of  the  skin  of  tlie  negro,  discussion  bas  arisen  with 
regard  to  the  colour  of  cicatrices  after  wounds.  The  question  has 
now  heen  settled.  After  deep  wounds  the  cicatrices  are  whitish, 
and  when  superficial  they  are  blacker  than  the  adjoining  skin. 

The  causes  of  the  extinction  of  races  may  be  considered  here. 
Whether  rapid,  slow,  or  Scarcely  perceptible,  tliis  progressive  ex- 
tinction in  the  presence'  of  new  races,  relatively  superior,  and 
differing  in  morals  and  civilisation,  is  an  acknowledged  fact. 
That  it  should  be  so  in  tribes  as  truly  savage  as  the  Obongos  of 
Du  Chaillu,  and  the  Australians  of  Port  Kùig  George,  described  by 
Scott  Mnd,  is  not  surprising;  but  that  the  phenomena  should  be 
repeated  among  the  Polynesians,  who  are  far  from  bemg  an  inferior 
race,  in  the  iS'orth  American  Indians,  and  in  the  Arabs  of  Algeria, 
is  very  remarkable.  The  same  influences,  however,  are  at  work  in 
each  case;  some  morbid,  others  physiological,  ail  capable  of  being 
summed  up  in  one  word.  Among  morbid  causes  are  included 
diseases  new  to  the  country,  and  more  or  less  contagious,  wliich 
Europeans  bring  with  them  in  the  same  way  as  they  did  the  dog- 

* A volume  might  be  written  respecting  the  comparative  pathological 
characters  of  the  two  races,  tho  negro  and  the  white,  as  seen  in  the  United 
States.  Official  documents  might  be  furnished  for  the  statistical  part  of 
the  work.  Thus,  as  regards  the  relative  frequency  of  mania  and  idiotcy, 
tables  like  the  following  are  full  of  interest  : 

Proportion  per  1000. 


Mania. 

Idiotcy. 

19,555,000  Whites 

0-76 

0-73 

434,000  Freed  negroes 

0'7l 

0-81 

3,204,000  Negro  slaves  ... 

0T0 

0-37 

It  proves  that  social  influence  prédominâtes  over  the  influence  of  raco  : a 
brain  having  nothing  to  think  about  is  less  oxposed  to  insanity  than  ono 
having  to  battlo  with  the  necessities  of  tho  social  condition.  This  is  quite 
natural  : an  organ  which  has  much  work  to  do  is  moro  likely  to  become 

derauged  than  ono  which  docs  not  work  at  ail. 
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grass  to  La  Plata,  and  as  the  Americans  recently  gave  France  the 
phylloxéra.  F or  exaniple,  the  small-pox,  importée!  into  St.  Domingo 
in  1518,  into  Iceland  in  1707,  into  Greenland  in  1732,  into 
the  Cape  of  Good  Hope  in  1748  {Boudin),  and  which,  when  it  first 
made  it,s  appôarance  in  Australia,  in  1788,  almost  annihilated  the 
curious  trihe  of  Port  Jackson,  now  called  Sydney;  the  measles, 
' which  has  jnst  destroyed  lialf  the  population  of  the  Fiji  Islands  ; 
scailatina,  syphilis,  the  severity  of  which,  however,  has  heen 
exaggerated  ; alcoholism,  in  ail  its  forms,  which  is  propagated  hy 
imitation,  and  easily  assumes  an  épidémie  character.  Among 
physiological  causes  are  a sudden  change  of  habits,  the  impossibility 
for  the  native,  under  these  chcumstances,  to  supply  his  necessities 
as  heretofore,  and  nostalgia  combined  with  ansemia,  wliich  are  the 
results  of  this  change.  Pefore  the  arrivai  of  Europeans,  the 
Australians  were  in  possession  of  immense  territories,  where  game 
was,  as  it  were,  preserved,  and  where  food  was  always  at  hand. 
The  kangaroo  occupied  the  same  place  as  the  reindeer  did  former! y 
among  oiu’  own  ancient  populations  of  the  Périgord,  or  as  the  liorse 
among  those  of  Solutre.  ' They  had,  moreover,  vast  natural  pastures 
and  cultivated  grounds,  the  harvest  from  Avhich  they  gathered 
regularly  every  year.  They  were  agricultures  and  sheep  farmers, 
without  having  the  cares  and  anxieties  of  those  occupations.  Ail 
at  once  they  were  driven  from  their  hunting-fields  and  pasturages, 
the  lcangaroos  Avéré  put  to  flight  before  the  musket,  and  before  a 
génération  had  passed  they  Avéré  compelled  altogether  to  change 
their  habits  and  mode  of  life  {Report  of  the  Adélaïde,  South 
Australia,  Commission).  Their  life  Avas  an  easy  one  when  they 
had  a vast  extent  of  country  at  their  command  ; but  Avlien  it  became 
circumscribed  in  extent,  and  they  had  to  contend  Avith  ail  the 
obstacles  of  civilisation,  it  became  insupportable.  With  insuflieient 
food,  they  in  their  naked  state  Avéré  unable  to  withstand  the  cold, 
in  addition  to  which,  dejection  and  sadness  at  finding  themselves 
under  subjugation  in  a country  of  which  they  had  been  the  sole 
proprietors,  opened  the  door  for  the  ingress  of  every  kind  of  disease, 
as  avcII  as  for  every  sort  of  vice.  Under  these  circumstanccs  they 
Avéré  gcnerally  carried  oif  by  phthisis. 
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Now,  in  Australia,  as  in  so  many  otlier  places,  the  population 
Avas  sparse  in  proportion  to  the  estent  of  the  country.  The 
scarcity  of  -women,  the  régulai’  practice  of  infanticide,  and  the 
frequency  of  accidents  which  are  inséparable  from  savage  life, 
together  with  circumstances  Avre  hâve  already  nientioned,  helped 
to  keep  it  down. 

Moreover,  there  are  two  influences  at  work  in  producing  disease  : 
an  esternal,  morhid  or  accidentai,  and  an  internai,  caused  by  a 
want  of  power  of  résistance  in  the  System.  It  is  this  latter  which 
plays  the  principal  part  among  savages.  There  is  tlierefore  nothing 
mysterious  in  this  extinction  of  race.  An  old  rSTainaqua  wonian, 
to  ail  appearance  a centenarian,  when  asked  by  Barrow  if  she 
reniembered  the  period  prior  to  that  when  the  Dutcli  took  posses- 
sion of  the  country,  replied  : “ I hâve  good  reason  to  remember  it, 
for  at  that  time  we  did  not  know  Achat  it  Avas  to  liaATe  an  empty 
belly,  noAv  Ave  can  hardly  get  a moutliful.”  Under  a less  cruel 
form  the  cause  of  the  progressive  diminution  of  a race  is  always 
the  sanie.  That  portion  of  the  race  Avhich  secures  the  better  part 
of  the  resoiu’ces  of  the  country  bas  the  advantage  over  the  otlier 
Aidiich  does  not  folloAv  the  movement.  The  Arabs  are  long  lived 
in  Arabia,  because  they  are  in  undisputed  possession  of  the  country  ; 
they  decrease  in  Algeria,  hecause  they  meet  with  opposition,  and 
tlierefore  cannot  enjoy  their  pastoral  life  uninterruptedly.  They 
instinctively  rétrogradé  in  the  Desert  of  Sahara,  like  the  Americans 
in  the  Roclty  Mountains.  The  Berbers,  on  the  contrary,  Avith 
Avhoni  our  civilised  mode  of  life  thoroughly  agréés,  thrive  Avell 
there.  In  fine,  it  is  the  laAv  of  adaptation  to  external  conditions, 
Avhatever  they  may  be,  whether  physical  or  moral,  and  the 
mechanism  of  progress. 

Ihe  regular  and  progressive  increase  of  the  populations,  such  as 
a\  e sec  now  going  on  in  Europe,  is  not  notieed  in  the  savage  state, 
as  ainong  the  negroes  of  Africa,  nor  in  the  barbarous  state,  as  it 
Avas  in  Europe  before  our  présent  era.  In  botli  these  cases,  the 
number  of  prématuré  deaths  by  murder  and  accident,  as  avoII  as 
by  preventable  disease,  has  considerably  incrcased,  and  the  balance 
as  between  birtlis  and  deaths  remains  in  reality  stationary,  barring 
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certain  oscillations  annually,  eitlier  upwards  or  downwards.  In 
Africa  at  the  présent  time,  where  tlie  influence  of  tlie  European 
has  not  yet  been  felt,  there  are  negro  tribes  Avhich  are  becoming 
extinct  without  any  apparent  reason,  witkout  any  change  in  their 
external  condition,  and  almost  without  having  become  reduced  in 
number  by  Avar.  It  is  not  surprising  therefore,  another  unfavour- 
able  condition  being  added,  such  as  the  necessity  of  suddenly 
changing  tkeir  habits  of  eating,  sleeping,  Avalking,  method  of 
clothing,  &c.,  that  the  equilibrium  should  be  destroyed,  and  that 
death  should  get  the  upper  hand.  At  the  présent  rate  of  increase 
of  European  population  and  of  émigration,  the  earth  Avili  soon  be 
overcrowded,  to  their  advantage. 

There  are,  lioAvever,  causes  which  tend  to  the  rapid  destruction 
of  races.  The  Tasmanians  hâve  been  exterminated  to  the  last  inan, 
and  their  lialf-breeds  alone  remain.  The  English  die  out  in  India, 
and  the  Dutch  in  Malacca,  because  they  are  unable  to  acclimate 
in  those  countries.  The  Esquimaux  in  the  northern  part  of  America 
are  becoming  extinct  because  their  country  is  gradually  becoming 
colder,  and  existence  in  it  is  becoming  impossible.  Captain  Hall 
says  the  Esquimaux  die  more  froin  phthisis  than  from  ail  other 
diseases  put  together.  Among  the  most  celebrated  races  which 
hâve  become  recently  extinct  from  natural  causes,  Ave  may  mention 
the  Charmas,  the  Caribs  (1),  the  blacks  of  California,  and  among 
the  fh'st  to  disappear,  the  natives  of  Easter  Island,  the  Kamskatdales, 
the  Esquimaux,  and  the  Makololos,  &c. 
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CHAPTER  IX. 

ETHNIC,  LINGUISTIC,  HISTORICAL,  ARCHÆOLOGICAL  CHARACTERS  : 

THEIR  VALUE — PREHISTORIC  RACES OUR  ANCESTORS  OF  THE 

ROUGH  AND  POLISHED  STONE  PERIOD. 

The  two  sériés  of  anatomical  and  physiological  characters  wliicli 
we  hâve  been  describing  are  really  tbe  only  ones  belonging  to  tlie 
province  of  Raturai  History,  tire  only  ones  upon  wbicb  one  can 
directly  rely  in  order  to  détermine  tlie  number  as  well  as  tbe 
nature  of.tbe  principal  divisions  of  tbe  birman  fanrily.  Tbose  of 
wbicb  it  remains  for  us  to  speak,  to  which  we  sball  continue  to 
give  tbe  name  of  characters,  are  of  an  entirely  different  order. 
Tbey  are  indications  derived  from  various  som’ces,  and  may  be 
compared  with  those  wbicb  one  would  seek  from  a breeder  in 
order  to  establisb  tbe  genealogy  of  a breed  of  dogs  or  cattle.  But 
as  regards  Man,  tbe  sources  are  more  varied  and  of  a nobler 
cbaracter.  His  customs,  bis  language,  bis  migrations,  tbe  relies  of 
bis  remote  industry — ail  tbese  are  to  be  considered  before  we  can 
solve  the  problem  of  tbe  relationsbip  of  eacb  of  bis  races. 

In  a certain  point  of  view,  tbe  characters  included  under  tbe 
ternis  “ etbnic  ” and  linguistic  ” sbould  bave  found  a place  in  tbe 
previous  cbapter,  under  tbe  title  of  simple  intellectual  manifesta- 
tions of  tbe  pbysical  organisation  of  tbe  individual  regarded  as  a 
ty.pe  of  tbe  race.  But  if  mode  of  living,  laws,  and  language  are 
inberent  in  the  race,  tbey  dépend  mucb  more  on  sucb  an  union  as 
tbe  chance  of  events  establishes.  Race  and  people  are,  in  fact, 
two  terras  having  no  relation  to  eacb  other  ; tbe  former  is  an 
anthrop0)logical  group,  tbe  latter  a social  group.  Hitlierto  we  hâve 
only  considered  races;  now  we  shall  speak  of  peoples,  and  shall 
begm.witb  ethnie  characters  par  excellence. 


Ethnie  Characters. 

By  ethnie  characters  are  understood  ail  tbose  tbings  which  resuit 
from  the  association  of  mon  witb  eacb  other,  wbatever  tbeir  cause, 
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such  as  want  of  society,  interest,  caprice,  or  warlike  passion. 
[National  unity,  as  we  see  it  realised  in  the  highest  degree  in 
France,  and  the  fédération  of  autonomous  provinces,  as  in  the 
United  States,  are  the  highest  forms  of  this  enlightened  association. 
The  small  tribes  of  Todas,  in  which  ail  the  members  are  nnited  by 
ties  of  kindred,  and  where  association  is  synonymous  with  family, 
are  an  exaniple  of  the  lowest  degree  of  an  opposite  character. 
In  each  case  a greater  or  less  share  of  liberty  is  left  to  the  in- 
dividual,  and  anthority  is  confided  to  a chief  or  to  an  assembly  of 
delegates. 

The  démocratie  organisation  of  the  Kabyls  of  Algeria,  the 
authoritative  institutions  of  the  nomad  Arab,  the  System  of  the 
Australians,  who  settle  their  disputes  in  assemblies  periodically 
called  together,  termed  corrobories,  are  other  examples  of  this. 
Very  rarely  is  there  any  trace  of  organisation  of  any  kind,  as 
among  the  Australians  of  Port  King  George,  described  by  Scott 
[Nmd,  and  the  Obongos  of  Du  Chaillu.  The  object  of  association 
is  defence  against  the  common  enemy,  and  mutual  support  in  the 
battle  of  life.  Its  resuit  is  the  establishment  of  customs,  régu- 
lations, and  subsequently  of  laws,  written,  or  transmitted  verbally 
from  génération  to  génération.  The  idea  of  an  equal  participation 
in  the  expenses  and  pleasures  of  life  cornes  at  a later  period, 
tardily  followed  by  a notion  of  morality,  as  the  term  is  understood 
by  Eiu’opeans,  namely,  the  protection  of  the  weak  and  the  infirm, 
and  the  equal  riglit  of  ail  to  the  “banquet  of  life.”  It,  how- 
ever,  continues  everywhere  among  pariahs,  the  oppressed,  the 
down-trodden,  and  perhaps  among  civilised  nations — but  with 
them  more  as  a matter  of  habit.  The  principal  object  of  dcmocracy, 
the  highest  conception  of  morality,  is  to  dispel  these  inequalities. 
As  a sequel  to  laws  and  customs,  and  with  a view  to  public  utility, 
there  become  developed — we  know  not  how — a number  of  customs, 
eitlier  of  a rational  or  p,  ridiculous  character,  corresponding  to  somo 
innatc  weakness  of  the  human  machine.  Such  are  the  rites 
associated  with  the  great  epochs  of  life,  with  hirtli,  puberty, 
marnage,  parturition,  and  death  ; the  custom  of  tattooing,  of 
mutilating  the  teeth,  the  nose,  the  cars,  the  feet,  the  body, 
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the  head,  <fcc.  ; the  ceremonies  pertaining  to  religion,  to  memorials, 
Avhether  of  glory  or  calamity,  <fcc.  It  is  to  tlxe  social  state  again 
tliat  ail  oui*  inquiries  are  directed  respecting  implements,  arms, 
methods  of  navigation,  the  character  of  dweUings,  and  the  kind 
of  food  selected  by  different  peoples.  It  is  here  also,  as  well 
as  in  référencé  to  intellectual  capability,  tliat  we  place  the 
description  of  the  pursuits  of  fishing,  hunting,  agriculture,  trade, 
and  commerce;  and  lastly  the  literary,  artistic,  and  musical  pro- 
ductions characterising  each  nation.  If  races  are  naturally  prédis- 
posé! to  a particular  mode  of  life,  peoples  do  not  often  adopt  it 
unless  to  follow  the  example  of,  and  owing  to  their  contact  Avith, 
other  peoples. 

Sucli  are  the  materials  Avhich  ethnography  has  to  employ. 
Mlvnography,  then,  is  the  description  of  each  people,  as  noAv 
existmg,  or  m the  successive  phases  of  its  development,  of  its  laAvs 
and  customs,  its  language,  its  origin,  and  its  relationships.  Ethno- 
logy  treats  of  the  same  subject,  but  from  a liigher  point  of  vieAv, 
hy  attaching  itself  to  ordinary  traits  of  character,  and  seeking  to 
détermine  the  laws  Avhich  présidé  over  the  relations  and  changes  of 
peoples,  and  the  development  of  their  customs  and  institutions 
Eoth  -tire  one  and  the  other  powerfully  contribute  to  the  progress 

of  Anthropology,  but  should,  strictly  speaking,  he  separated  from  it 
(See  page  7,  et  seq.). 

Among  these  ethnological,  or,  for  greater  hrevity,  ethnie  cha- 
racters,  some  hâve  but  little  importance  Avhen  taken  together,  Avhile 
others  possess  an  individual  value,  and  are  useful  as  affording  us 
a knoAvledge  of  past,  and  consequently  of  présent,  ties  of  kindred 
and  a power  of  determining  the  anthropological  éléments  Avhich 
enter  mto  the  composition  of  each  people. 

Cannibulism,  for  example,  has  existe!  almost  universally  arnono- 
race  s iving  m a savage  state,  sometimes  as  a means  of  subsistence 
as  among  the  Monbouttons  and  some  other  African  trihes-amoim 

“ fOT  hUman  aro  ****  '“P*;  with 

, ‘ aPPr°priating  to  themselves  the  qualifies  of  the 

deceased.  It  is  practised  after  a battle  as  a religions  ceremony 
or  spontancously  m time  of  po„c,  CamùM.m  ftorefo»,  ’ W 
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itself,  does  not  fumish  us  with  any  rneans  of  discovering  the 
pacifie  arrangements  which  hâve  taken  place  at  a certain  moment 

6 Wecn  two  peoples  ; l)ut  from  the  circumstances  which  hâve 
occurred  and  from  subséquent  proceedings,  it  may  go  some  way 
towards  it.  J 

. S°  tlie  custom  of  erecting  rougit  stone  monuments  as  records  of 
important  events,  or  for  the  purpose  of  receiving  the  remains  of 
those  to  whom  honour  has  heen  paid  when  living.  Stones  set 
upright,  or  placed  one  upon  another,  or  forming  chambers,  hâve 
been  met  with  in  almost  every  country.  They  are  stül  constructed 
m India.  The  présent  race  of  Kabyls  of  the  Djurjura  sometimes 
set  up  stones  m a circle  on  the  spot  on  which  they  hold  their 
great  federative  assemblies.  The  marble  slabs  which  we  place  in 
oiu-  cemeteries  are  a relie  of  this  natural  disposition  in  Man  to 
appropnate  that  material  which  appears  to  him  to  be  the  most 
durable  for  the  purpose  of  making  of  it  a commémorative  memo- 
rial. According  to  the  peciüiar  forai  of  these  constructions,  so 
are  they  classed  under  different  groups.  It  is  quite  clear  that  the 
dolmens  and  cromlechs  of  Denmark,  France,  England,  Portugal, 
and  Algeria  hâve  been  the  conception  of  one  and  the  sanie  period 
of  civilisation,  while  those  of  the  Deccan,  the  Assam,  and  the 
provinces  to  the  south  of  the  Brahmapootra  hâve  been  that  of 
another. 

In  ail  countries  of  the  world  Man  made  use  of  flint  weapons 
for  purposes  of  warfare,  before  he  became  acqu'ainted  with 
metals.  In  Patagonia,  in  the  Sahara,  in  Oceania,  as  well  as  in 
Europe,  they  are  found  in  great  numbers,  either  on  the  surface 
or  embedded  in  the  earth.  Frequently  even  their  shapes  are  alike 
in  countries  winch,  as  far  as  we  know,  liave  not  been  in  com- 
munication with  each  other  from  the  remotest  periods.  Moreover, 
from  the  particular  way  in  whicli  these  flints  are  worked  we  are 
able  to  form  a judgment  as  to  the  relations  which  hâve  existed 
between  tribes  far  removed  from  one  another.  Even  the  sub- 
stance of  tho  flint  itself  furnishes  usefid  sources  of  information. 
The  use  of  the  bow  and  arrow,  the  lance,  tho  shield,  as  observed 
in  varions  parts  of  the  globe,  is  simply  a question  of  ordinary 
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interest.  So  with  tlie  'boomerang,  which  lias  been  met  with  almost 
identical  in  sbape  botb  in  Australia,  in  tlie  Deccan,  in  Egypt,  and 
in  America.  It  is  in  use  tlirougbout  tlie  entire  extent  of  tlie  first- 
mentioned  country  ; but  it  is  not  fourni  eitlier  in  New  Guinea  or  ni 
Polynesia  ; while  tbe  bow  and  arrow,  so  common  in  tbese  latter 
countries,  bave  disappeared  in  Australia,  proving  that  tbe  natives 
bave  not  been  in  contiguity  sufficiently  long  for  tbe  industry  of 
eitber  one  to  bave  become  influenced  by  tliat  of  tbe  otlier.  In  tlie 
Deccan,  tbe  bow  and  arrow  are  in  use  at  tbe  présent  moment, 
wbence  we  corne  to  tbe  conclusion  tbat  tbe  Australians  must  bave 
bronght  it  from  tbat  country,  at  least,  tbat  tlie  reverse  is  not  tbe 
case.  Various  considérations  makeus  lean  to  tbe  former  hypotbesis. 
It  must  be  tborougbly  understood  tbat  tbese  circumstances  in  no 
way  establisb  a relationsbip  between  two  races.  Tliey  simply 
indieate  tbat  two  peoples,  baving  tbe  same  custom  or  tbe  same 
industry,  bave  probably  been  previously  in  contact.  Consequently 
tbey  may  be  derived  tbe  one  from  tbe  otlier,  bave  descended  from 
one  and  tbe  same  stock,  or  bave  crossed. 

Tbe  Todas  of  tbe  Xilgberries  live  an  altogetber  exceptional  life  : 
tbey  hâve  a spécial  worsbip  ; tbey  subsist  on  mille  and  puise  ; and 
transfôrm  their  dairies  into  temples.  It  is  tbe  duty  of  tbe  priest  to 
perform  tbe  operation  of  milking  tbe  buffaloes,  and  to  look  after 
tbe  apportionment  of  tbe  mille  ; and  tbe  little  bell  hung  round  tbe 
neck  of  tbe  principal  cow  is  a sacred  symbol.  As  far  as  we  lenow 
no  shnilar  leind  of  worsbip  bas  been  found  anywhere  ; but  it  is 
évident  tbat  it  might  be  discovered  among  some  otlier  solitary 
people  of  India  or  of  distant  parts  of  Asia.  It  would  then  become 
probable  that  they  liad  lived  together,  and  possible  tbat  tbey 
might  be  of  one  and  tbe  same  race. 

Tbe  artificiul  deformation  of  tlie  head  shows  also  bow  much  may 
be  gathered  from  ethnie  customs.  Prom  tho  Caucasus  to  France 
we  corne  on  tbe  track  of  peoples  who  practised  it  after  one  particular 
fashion.  On  the  other  band,  ni  America,  previous  to  our  era,  we 
see  a people  who  also  practised  deformation  of  the  head  of  so 
spécial  a character,  tbat  wo  are  able  to  trace  ail  tbe  spots  at  wbiob 
it  sojourned  in  its  journeyings  through  botb  jNTortli  and  South 
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America.  We  frequently  discover  a deformation  produced  in 
another  way  alongside  of,  and  even  among,  this  same  people.  What 
relation  îs  tliere  between  the  two  races,  both  liaving  one  and  tbe 
same  custom,  but  that  custom  modified  in  two  altogetlier  different 
ways  1 By  snpposing  tbem  to  be  tlie  issue  of  one  and  the  same 
stock  at  a very  remote  period,  would  tbere  be  any  relation  between 
this  stock  and  tbe  European  part  of  the  Caucasus  ? The  question 
cannot  be  solved;  but  further  researcbes  may  clear  up  the 
matter.  Already  in  Asia  we  see  other  deformations  showing  thern- 
selves,  as  if  to  establish  another  link  between  Europe  and  the 
Americas. 

The  practice  of  scalping  is  one  very  extensively  carried  on  in 
hTorth  America,  where  each  tribe  of  Indians  bas  its  spécial  method. 
Duncan  also  found  it  employed  in  Africa  in  1845.  The  ancient 
Scythians  ( Burton ),  the  ancient  Germans,  the  Anglo-Saxons,  and 
even  the  Erench  in  879,  according  to  the  Abbé  Domenech,  had 
recourse  to  it. 

The  institution  of  caste,  regularly  established  in  India,  and 
found  in  Australia  in  a rudimentary  state,  as  well  as  in  some  parts 
of  the  Malay  peninsula  ; the  custom  of  t.atooing  with  the  needle 
in  some  countries,  and  by  scarifying  in  others,  as  well  as  the 
different  marks  adopted  by  each  tribe  \ the  tciboo,  so  national 
among  the  Polynesians  that  it  makes  one  suspicious  whence  thi& 
custom  originated  ; the  universal  practice  of  chewing  the  betel-nut 
in  the  Malay  archipelago — are  so  many  ethnie  characters  for  our 
considération.  Tliere  are  a number  of  most  singular  practices  con- 
nected  with  the  period  of  puberty,  or  adopted  in  infancy,  and 
which  are  designated  by  the  general  terni  ethnie  mutilations. 

But  of  ail  customs,  the  most  varied  liave  reference  to  the 
method  of  disposing  of  the  dead.  Besides  the  dolmens,  there 
are  the  tumuli  of  ancient  Siberia,  of  JSTorth  America,  and  of  the 
Gaula  of  the  Bronze  Age  ; the  canoë  of  the  Patagonians  ; the 
practice  of  embalming  of  the  Peruvians,  the  Guanchas,  and  the 
Egyptians.  Somctimes  the  corpsc  is  burnt,  or  simply  smoked,  or 
eaten  by  the  relatives.  Sometimes  it  is  allowcd  to  putrefy  on  the 
brandi  of  a tree,  or  left  to  vulturcs  on  a lofty  wiclcer  structure  or 
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on  an  exposed  toAver,  as  among  the  Parsees,  &c.  Sometimes  we 
see  tlie  bones  préparée!,  and  liung  round  tlie  necks  of  relatives, 
as  among  the  Andamans  ; or  the  head  only,  with  the  face  pre- 
served  with  its  usual  expression  (chcmchas),  as  among  the  Jivaros 
Indiens. 

But  it  is  not  our  purpose  to  describe  the  general  subject  of 
ethnie  characters.  Tliis  sketch,  therefore,  must  suffice,  inasmuch  as 
a treatise  on  ethnology  about  to  be  published  in  the  “ Bibliothèque 
des  Sciences  Contemporaines  ” will,  no  doubt,  treat  of  them  in 
detail. 

Linguistic  characters  are  one  of  the  most  valuable  sources  of 
information  eonnected  Avith  Anthropology. 

Linguistics  is  the  comparative  study  of  the  éléments  of  each 
language,  as  plvilology  is  the  comparative  study  of  the  literary 
productions  of  a language.  The  txvo  fundamental  points  upon 
Avhich  the  former  bears  are  the  vocabulary  and  the  grammar — their 
présent  state,  their  dérivation,  their  origin.  Every  language  lias 
passed  through  three  conditions,  has  had  three  phases,  before  its 
arrivai  at  completeness. 

Some  languages  bave  passed  through  these  rapidly  ; others,  after 
continuing  for  a lengthened  period,  hâve  stopped  at  the  first  or 
second  stage  of  their  development.  Hence  we  hâve  three  types  of 
language — monosyllabic,  polysyllabic  or  agglutinative,  and  inflective 
languages.  The  first  are  represented  by  the  Chinese  and  its 
dialects  ; the  second  by  the  idioms  of  the  American,  Basque, 
Berber,  Mongolian,  Einnish,  etc.  ; the  third  by  the  Semitic  and 
Aryan  languages.  Our  European  languages  belong,  Avith  about 
tAVO  exceptions,  to  this  last  class. 

By  an  analysis  of  vocabularies  and  especially  of  root-words,  by  a 
comparison  of  grammatical  forms  and  constructions,  one  of  the  first 
results  of  linguistics  has  been  to  divide  the  eiglit  liundred  known 
languages,  Avhether  dead  or  living,  into  families  ; tliese  again  being 
subdivided  into  généra  and  species  according  to  their  degree  of 
resemblance  and  affinity.  Some  of  these  families  include  but  one 
known  genus,  as  the  Basque  ; in  others  there  are  a great  number  of 
gênera,  as  in  the  Uralo-Altaïc  or  Turanian,  which  is  divided  into  the 
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Samoyed,  the  Fin,  the  Turk,  tlie  Mongol,  and  tlie  ïungus  languages, 
and  each  of  these  into  different  dialecte.  Sonie  are  so  perfectly 
distinct  in  tkeir  mechanism  and  in  their  constituent  éléments — as 
tlie  Indo-European  or  Aryan,  and  the  Syro-Arabic  or  Semitic,  in 
spite  of  ail  the  attempts  of  specialists  to  find  in  them  points  of 
contact — that  they  giye  one  the  idea  that  at  the  time  of  their 
formation  the  races  which  spolie  them  lived  absolutely  separated, 
without  having  any  communication  with  other  races.  M.  Renan 
states  the  fact,  and  goes  no  farther.  M.  Chavée  is  more  definite. 
He  says:  “We  might  put  Semitic  children  and  Indo-European 
children  apart,  who  had  been  taught  by  deaf-mutes,  and  we  should 
find  that  the  former  would  naturally  speak  a Semitic  language,  the 
latter  an  Aryan  language.”  Whence  the  conclusion  that  the  type  of 
language  is  independent  of  the  will  of  Man,  and  the  inévitable 
product  of  his  cérébral  organisation. 

The  argument  is  considerably  in  favour  of  the  polygenistic 
doctrine.  At  the  moment  when  Man  acquired  the  dignity  of  Man 
by  the  acquisition  of  language,  he  was  dispersed  in  groups  or 
distinct  races  on  the  surface  of  the  globe.  FTow  the  number  of 
these  irreducible  languages  is  enormous,  without  speaking  of  those 
which  liave  beeome  altogether  extinct.  The  question  as  to  the 
precursor  of  these  races  remains  untouched,  and  does  not  belong  to 
linguistics.  Another  resuit  of  the  distribution  of  languages  by 
familics,  is  its  application  to  the  classification  of  races.  We  must 
not  lay  too  much  stress  on  this. 

Languages,  like  Systems  of  mythology,  methods  of  numération, 
and  ail  ethnie  customs,  often  continue  in  the  centre  whence  they 
hâve  taken  their  origin,  and  hâve  greater  chances  of  being  per- 
petuated  in  such  centre,  tliough  they  frequently  change  it.  They 
are  transmitted  from  one  race  to  another,  or  from  one  people  to 
another,  in  whole  or  in  part,  especially  when  the  language  of  the 
invader  is  a more  perfect  one,  and  corresponds  botter  with  his  new 
habits.  Words  having  relation  with  ideas  recently  acquired  are 
the  first  to  pass  away,  the  old  ones  beeome  modified,  then  changes 
in  the  grammar  talce  place. 

80111e  groups  of  the  vanquished  people  rcsist  more.  Protectcd 
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by  their  customs,  their  spirit  of  independence,  or  by  their  settling 
down  in  obscure  places,  tbey  retain  tbeir  idiom  for  a long  period  ; 
but  foreign  influence  continuing,  whether  friendly,  hostile,  or 
enlightened,  their  language  in  tinie  yields  and  becomes  absorbed. 
There  is  in  fact  a struggle.  The  Frank  s of  FTeustria,  less  civilised 
than  the  Gallo-Romans,  were  not  able  to  force  their  language  upon 
them  ; on  the  contrary,  they  lost  their  own.  The  soldiers  of  Rollo, 
less  than  a hundred  years  after  the  cession  of  FTormandy,  spoke 
notliing  but  French.  Their  descendants  were  rinable  to  commu- 
nicate  the  French  language  to  England  at  the  time  of  the  invasion 
of  William  the  Conqueror.  The  Saxons,  on  the  contrary,  five  or 
six  centuries  previously,  not  only  had  taken  possession  of  England, 
but  had  forced  their  language  on  its  semi-barbarous  inhabitants, 
upon  whom  the  Romans  had  only  ruade  a passing  impression. 
In  these  cases,  nurnber  iras  everything.  With  us,  on  the  contrary, 
as  regards  the  influence  of  the  Romans,  it  was  their  civilisation 
which  decided  the  point.  The  Celtic  language  has  been  progres- 
sively  latinised  throughout.  We  do  not  now  find  traces  of  it 
except  among  the  peasants  living  ont  of  the  usual  path  of  civil- 
isation. The  Celtic  language  itself  was  not  autochthonous  in 
Gaid,  it  had  been  brought  from  the  East  by  a different  race.  That 
winch  had  preceded  it  was  the  Euskarian  language,  vestiges  of 
.which  are  found  in  the  geographical  names  dispersed  through 
Spain  in  ancient  Aquitania,  and  as  far  as  into  Corsica,  Sardinia, 
and  Sicily,  according  to  Humboldt;  this  is  the  présent  Basque 
language.  M.  Broca  is  disposed  to  think  that  its  area  extended 
at  a remote  period  over  the  whole  of  Western  Europe  up  to  the 
point  towards  the  east  where  it  meets  with  the  Fin  languages. 
Ihe  languages  now  used  by  the  peoples  scattered  over  the  globe 
are  not  therefore  necessarily  those  which  they  spoke  originally. 
Ihe  community  of  language  between  two  peoples,  or  even  between 
two  races,  determined  by  their  physical  traits,  does  not  show  that 
there  was  any  kindred  or  connection  between  them,  but  simply 
that  they  had  participated  in  the  sanie  lot.  The  Yakuts  of  the 
banks  of  the  Lena  in  features  pass  for  Mongols,  and  speak  a Turk 
language.  The  Yoguls  and  the  Hungarians  both  speak  a Fin 
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language  ; the  former,  as  to  physique,  are  Mongols,  and  tlie  latter 
Europeans,  among  the  upper  classes.  The  Belgians  speak  Latin, 
and  hâve  remained  Kymris.  Linguists  include  under  the  name 
of  Kaffirs  ail  the  peoples  speaking  the  Bantou  languages,  as  the 
Amazulus  of  Kaffraria,  the  Makololos  of  the  Zamhesi,  the  Mpon- 
gwes  of  the  Gahoon  ; their  types  however  are  different.  Evidently 
a conquering  people,  speaking  the  Bantou,  lias  beeome  scattered 
through  the  whole  of  these  various  negro  trihes,  and  has  bequeathed 
to  them  their  language.  It  is  for  Anthropology  to  separate  them. 
In  short,  the  charaeters  derived  from  linguistics  furnish  only 
“ indications,  and  not  positive  information,”  to  quote  M.  Broca. 
They  are  not  permanent,  and  simply  teach  us  one  of  the  phases 
Avhich  the  liistory  of  races  has  passed  through.  They  are  valuable 
in  the  saine  way  as  ethnie  and  archæological  charaeters,  but  are 
not  to  be  placed  in  the  same  category  as  anatomical  and  physio- 
logical  charaeters,  which  are  përpetuated  in  spite  of  Crossing  and 
the  influence  of  external  conditions.  In  a Word,  they  frequently 
concern  peoples  and  not  races.  Certain  of  their  éléments  more 
or  less  resist  absorption  however.  The  vocabidary  is  the  first 
altered,  grammatical  forms  and  ail  tliat  which  might  he  called  the 
genius  of  the  language  remain  to  the  last.  For  further  detail  we 
■ would  refer  to  the  classification  of  races  according  to  linguistics, 
published  hy  Fred.  Millier  in  his  “ Ethnographie  Générale,”  and 
especially  to  the  volume  “Linguistique”  (2nd  édition)  of  the 
“ Bibliothèque  des  Sciences  Contemporaines,”  the  author  of  which, 
M.  Hovelacque,  liolds  similar  views  to  those  we  bave  enunciated.* 


Historical  and  Archæological  Charaeters,  tjv. 

If  ethnie  and  linguistic  charaeters  are  usoful  in  enahling  us  to 
retrace  the  past  historiés  of  races  which  bave  becomo  united  to 

* Sce  also  “ La  Linguistique  et  l’Anthropologie,”  by  Paul  Broca,  iu 
“Bull.  Soc.  d’Authrop.,”  vol.  i.,  lst  sorios,  1862;  “L’Origine  et  la  Répar- 
tition de  la  Langue  Basque,”  by  the  same  author,  in  “ Revue  d’Anthrop.,” 
vol.  iv.,  1874. 
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form  présent  races,  tliose  of  wbicb  we  are  about  to  speak  are  still 
more  so.  In  what  way  bave  tbese  races  been  brougbt  into  close 
contact  with  one  another  or  succeeded  at  one  particular  point  ? 
"What  struggles  bave  tbey  bad  to  sustain,  what  examples  to  follow, 
how  bave  tbey  become  commingled,  and  what  remains  of  tbe  most 
ancient  of  tliem  ? Sucb  are,  in  effect,  tbe  problems  wbicb  are 
incessantly  presented  to  tbe  antbropologist  when  called  upon  to 
settle  tbe  pbysical  and  even  tbe  biological  characters  of  races. 
Direct  sources  of  information  are  happily  sufficiently  numerous. 
Besides  tliose  we  bave  already  examined,  we  bave  written  bistory, 
tradition,  and  ail  connected  tberewitb  — lieroic  poems,  books 
of  dévotion,  songs,  &c.,  inscriptions  on  rocks,  as  in  India  and 
Algeria,  or  buried,  as  at  Mneveh  ; and  lastly,  prebistoric  archæo- 
logy?  winch  furnisbes  more  tban  mere  information  on  tbe  subject, 
namely,  tbe  relies  belonging  to  populations  which  bave  disappeared. 


History. 

History,  as  connected  with  our  présent  subject,  concems  peoples 
in  nearest  connection  with  ourselves  ; it  teacbes  us  their  migrations, 
their  passions,  tbeir  intellectuel  manifestations,  their  customs,  looks 
back  some  three  or  four  tbousand  years,  and  thereby  enables  us  to 
trace  the  obstacles  to  which  tbey  were  subjected  at  tbeir  origin. 
Tlie  information  indeed  winch  we  dérivé  from  tbe  Greek  and 
Roman  bistorians  scarcely  extends  beyond  tbe  sixteentli  century 
before  our  era.  If  at  that  period,  wbicb  to  some  would  seem 
far  distant,  we  were  adequately  enlightened,  and  we  knew 
exactly  tbe  races  Avliieh  inhabited  the  globe,  and  bow  they  were 
distributed  suppose  we  could  look  forward  for  a moment  to  a 
corresponding  period  in  tbe  future,  Crossing  will  hâve  diminished 
tbe  number  of  pure  types  ; tbe  native  race  of  America  will  bave 
entirely  disappeared — tbere  will  be  no  Esquimaux,  or  Aïnos,  or 
Australians,  or  Bosjesmans  ; and  anthropologists  will  only  bave 
wbereby  to  recognise  tbem,  exbumed  skeletons  bere  and  tbere,  in  tbe 
same  way  as  we  now  bave  tliose  wbicb  corne  to  us  from  Egypt. 
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Imagine  their  situation  if  it  Avéré  possible  that  there  Avéré  no 
printed  records,  no  monuments  of  any  kind,  and  we  ourselves  bad 
no  existence.  lhey  Avili  judge  of  tbe  présent  period  as  Ave  do  that 
of  three  or  four  tbousand  years  ago.  The  question  of  inferior 
laces  Avili  no  longer  be  in  debate,  tlie  intermediate  races  between 
Man  and  liis  nearest  allies  Avili  bave  disappeared  ; there  Avili  be  no 
linkmg  threads,  no  beings  occupying  a transition  state  ; Man  Avili 
stand  out  alone  and  resplendent  to  tbe  AneAv  of  delighted  philo- 
sophera. Well,  changes  such  as  Ave  are  supposing  must  hâve  been 
takmg  place  in  the  three  or  four  thousand  years  of  ancient  authors. 
History  Avliich  Avould  carry  us  back  to  that  period  Avould  be  of  the 
greatest  assistance  to  us.  Africa  of  itself  alone  Avould  give  us  pro- 
bably  the  key  of  the  problem  of  Man,  the  connecting  link  Avliich  has 
disappeared  betAveen  the  Bosjesman  and  some  other  zoological 
being.  AVTiether  assisted  or  not  by  archæology,  history  narrâtes 
that,  under  the  tAArelfth  dynasty,  about  2300  b.c.,  the  Egyptians 
consisted  of  four  races  : (1)  The  Rot,  or  Egyptians,  painted  red,  and 
similar  in  feature  to  the  peasants  noAv  living  on  the  banks  of  the 
Mie;  (2)  The  Namu,  painted  yelloAv,  Avith  the  aquiline  nose, 
corresponding  to  the  populations  of  Asia  to  the  east  of  Egypt  ; 
(3)  The  Naslm,  or  prognathous  negroes,  Avith  Avoolly  hair  ; (4) 
The  Tamahou,  Avhites,  Avith  blues  eyes.  It  tells  us  that  seventeen 
centuries  before  our  era,  Thothmes  III.,  of  the  eighteenth  dynasty, 
carried  his  victorious  arms  over  a multitude  of  peoples,  among 
Avhom  are  recognised  existing  types  of  negroes  of  Central  Africa, 
and  that  in  the  year  1500  b.c.,  a SAvarm  of  barbarians,  blonde  Avith 
blue  eyes,  came  doAvn  upon  the  Avestern  frontier  of  Egypt  from  the 
nortli,  Avliile  in  Europe,  at  the  same  moment,  an  invasion  had 
leaped  over  the  Pyrenees,  and  banished  the  Ligurians  and  Sicanians 
into  Italy,  and  the  Iberians  beyond  the  Ebro  into  Africa. 

In  anothcr  part  of  the  Avorld,  in  Asia,  history  sIioavs  us,  on  the 
fronticrs  of  Persia,  tAvo  rival  nations,  one  to  the  south-Avest,  in  Iran, 
the  other  to  the  north-cast,  in  Tûrân  (a  Persian  Avord  signifying 
“ the  country  of  enemies”).  Earther  off,  from  b.c.  1500  to  a.d.  250, 
many  nomad  peoples,  one  of  Avhich,  the  Hiung-Mi,  encamps  to  the 
nortli  of  the  Celestial  Empire,  and  obliges  the  Chineso  to  build 
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the  celebrated  Great  Wall.  In  India,  a yellow  people  passing 
round  the  foot  of  the  Himàlayas,  and  coming  in  contact  xrith. 
a black  people.  Lastly,  in  France,  a secular  struggle  between  a 
brown  group,  which  resists,  and  a succession  of  invasions  of 
blondes  from  the  extreme  end  of  Europe — a struggle  of  which  the 
previous  passage  into  the  Iberian  peninsula  avus  but  an  épisode. 
We  also  learn  from  history  that  more  recently  38,000  Eranks 
invaded  the  Gauls,  substituting  their  OAvn  for  the  Eoman  SAvay, 
wliich  five  centuries  previously  had  conquered  the  Ivymris  and 
the  Celts  leagued  together  under  the  name  of  Gauls  ; that  the 
Hungarians  came  from  the  banks  of  the  Obi  to  establish  them- 
selves,  after  various  révolutions,  in  the  country  Avhere  we  noAV 
find  them  ; that  the  Parsees  fled  from  their  country  during  the 
seventh  century,  dividing  into  two  groups,  the  one  going  to  the 
Caucasus,  where  it  is  almost  extinct,  the  other  to  Bombay,  Avhere 
it  noAV  prospers,  numbering  some  49,000  soûls.  History  speaks 
also  of  the  Malays  making  their  appearance  in  the  island  of 
Sumatra  in  1160;  of  Maneo-Capac,  founding  during  the  eleventh 
century  the  dynasty  of  the  Incas  of  Peru  ; of  the  ISTahuas,  who 
emigrated  from  Elorida  before  the  Christian  era,  leaving  Mexico  in 
a.d.  174,  some  folio wing  the  Mississippi  towards  the  north,  others 
going  to  the  Isthmus  of  Panama  towards  the  south. 

But  it  is  necessary  that  we  should  inquire  as  to  the  results  of 
the  Avars  and  migrations  of  peoples,  the  number  of  the  invaders 
and  their  characters,  Avliether  they  consisted  exclusively  of  warriors, 
or  Avhether  women  Avéré  associated  Avith  them. . In  one  place,  where 
a countless  horde  like  the  Huns,  under  Attila,  in  Western  Europe, 
or  the  Gauls,  under  Genseric,  in  the  Atlas  mountains,  passes  like  a 
hurricane,  Avith out  leaving  a trace  ; a continuous  current,  like  that 
of  the  Kymris  in  Gaul,  the  Saracens  (Arabs  and  Berbers)  in  Spain, 
or  the  Portuguese  in  South  America,  modifies  the  physical  type. 
Elsewhere  a handful  of  individuals  makcs  a good  deal  of  noise, 
gives  its  language,  as  Avell  as  its  religion  and  its  civilisation,  to  the 
vanquished,  and  has  no  other  influence  on  their  type.  The 
Phœnieians  hâve  long  bcen  in  relation  Avith.  the  coast  of  Barbary, 
as  Avell  as  Avith  the  sea-coast  generally,  and,  Avith  the  exception  of 
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two  orthree  colonies,  liave  not  left  a particle  of  their  blood  among 

en-  dependents.  The  name  by  which  the  peoples  are  called  is 
no  proof  of  their  real  origin.  The  English  dérivé  theirs  from  a 
Germanie  tnbe,  the  Angles,  who  inhabited  the  coimtry  to  the 
north  of  the  Elbe  ; the  Erencli,  from  anotlier  Germanie  tribe,  'the 
Franks  ; the  Russians,  from  Rossi,  a Scandinavian  whose  family 
governed  for  many  âges  at  Moscou;  the  Bidgarians,  from  a 
Einmsh  tribe,  who  made  their  concpiest  about  the  seventli  century. 
Each  historical  datum  requires,  like  linguistic  and  ethnographie 
characters,  to  be  carefuRy  weighed  ; and  conquest,  however  pro- 

onged,  does  not  imply  a fusion  between  the  victors  and  the 
vanquished. 

The  question  is  of  direct  interest  to  us,  especially  with  référencé 
to  the  Aryans.  Linguists,  finding  that  ail  the  European  languages, 
with  the  exception  of  the  Basque  and  the  Einnish,  are  derived 
fi  om  the  Sansla-it  that  before  the  dispersion  of  tliese  languages  in 
Gential  Asia,  they  possessed  words  for  the  metals  and  for  the 
various  implements  of  husbandry — mythologists  also  reeognising  a 
lecipiocal  relation  between  the  various  religious  myths  of  the 
jieoples  of  the  West  and  those  of  the  East,  came  to  the  conclusion, 
the  former  especially,  that  the  large  mass  of  the  peoples  of  Europe 
were  Aryan,  and  had  corne  from  Central  Asia.  A reaction  lias 
now  set  in  against  this  belief.  A comparison  of  the  remains  of 
ancicnt  races  found  embedded  in  the  earth  in  our  own  country 
with  those  of  the  populations  which  hâve  succeeded  tliem,  shows  a 
continuity  of  type  more  or  less  persistent,  which  the  infusion  of 
foreign  blood  from  time  to  time  alone  interrupted,  with  hère 
and  there  a mongrel,  or  disappearing  altogether. 

But  there  has  been  no  positive  proof  that  the  Aryans  of  the  East 
carried  with  tliem  into  the  West  any  thing  beyond  tlieir  civilising 
influence,  their  language,  and  their  knowledge  of  the  metals.  It 
may  be  questioned  whether  tliis  influence  has  not  taken  place  in 
conséquence  either  of  a succession  of  direct  émigrations,  by  a sort 
of  infiltration,  or  by  commerce.  In  France,  on  the  other  liand,  we 
are  not  Aryans  by  blood,  but  by  a superposition  of  various  races, 
the  majority  of  which  are  Kymric  in  the  north,  Celtic  in  the 
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«entre,  and  no  doubt  bearing  tbe  nearest  analogy  to  the  aborigines, 
at  least  to  tbe  ancient  people  whose  relies  bave  been  discovered  in 
tbe  caves  of  the  Pyrenees  and  tbe  Périgord,  in  the  south. 

Tradition. 

Tradition  frequently  steps  in  wliere  bistory  is  at  fault.  History 
•at  first  was  siniply  tradition  committed  to  writing.  Sucb  were  tbe 
sources  ivhence  tbe  first  bistorians,  Herodotus,  Moses,  &c.,  drew 
tbeir  supplies.  Tbe  20,000  verses  of  tbe  Fin  poem,  “Tbe 
Kalavela,”  were  for  long  âges  preserved  orally,  before  they  were 
brougbt  together  and  written  down  by  E.  Lonnrot  in  1850.  Again, 
tbe  varions  pièces  wliich  enter  into  tbis  compilation  are  slightly 
anterior  to  tbe  introduction  of  Cbristianity  into  tbe  nortbern 
countries  (ninth  to  tbe  twelftli  century). 

Tbe  “ Ibad  ” was  founded  on  some  tradition  respecting  the  connec- 
tion of  tbe  Greek  ancestry  with  Asia  Minor,  towards  tbe  close  of  the 
Bronze  Period.  Tbe  “Bamayana,”  and  still  more  the  “ Mababbarata,” 
rebearse  tbe  exploits  of  the  first  conquerors,  when  India  was 
peopled  by  a native  race  represented  witb  heads  like  an  ape.  The 
migrations  of  tbe  Polynesians,  from  the  island  of  Boroto  or  Bouro 
to  the  various  islands  of  tbe  Pacific,  are  only  known  to  us  by  tbe 
national  songs  and  tbe  local  traditions  gleaned  from  eacli  island 
and  put  together.  Traditions  ought  on  no  account  to  be  despised. 
When  tbe  Aïnos  represent  tbemselves  as  coming  from  tbe  West  in 
company  with  a dog,  and  the  Tehuelches  of  Patagonia  also  affirm 
that  they  sprang  from  tbe  West,  in  spite  of  tbe  enormous  distance 
which  séparâtes  them  from  any  other  land  in  that  direction,  tbis 
ought  to  make  us  reflect  seriously  on  the  subject.  Tbe  most 
astonishing  migrations  moreover  are  quite  possible.  Lyell  main- 
tained  that  Man,  however  savage,  transported  to  any  part  of  tbe 
globe,  would  at  last  bring  it  entirely  under  bis  subjection.  By 
land  tbere  can  be  no  doubt  of  tbis  ; rivors,  mountains,  forests, 
swamps,  déserts,  be  leaps  over  them  ail,  either  in  masses  or  in 
groups,  whether  for  bis  own  pleasure  or  by  accident.  M.  de 
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Quatrefages,  in  liis  lectures,  tells  of  tlie  exodus  of  a horde  of 
Kalmucks,  Avho,  to  tlie  numher  of  400,000,  including  Avomen  and 
children,  and  in  spite  of  the  most  incredible  obstacles,  ruade  a re- 
markable  migration  from  the  hanks  of  the  Yolga  to  the  eastern 
confines  of  China.  Voyages  by  sea,  under  favourable  circumstances 
of  one  kind  and  another,  are  no  less  possible.  Islands  frequently 
bring  into  connection  the  most  distant  points,  like  those  stepping- 
stones  which  we  tlrrerv  into  the  stream  to  enable  us  to  cross  to  the 
opposite  bank.  It  is  thus  that  by  Kamschatka,  the  Aleutian 
Islands,  and  Alaskas,  or  directly  from  one  side  of  Behring’s  Strait 
to  the  other,  the  Esquimaux  hâve  easily  been  able  to  reach  America. 
Ei  this  way,  from  Asia  to  the  centre  of  Oceania  there  are  tivo 
natural  roads,  the  one  by  the  island  of  Eormosa,  the  Philippines, 
and  the  Moluccas,  leading  to  the  Piji  Islands,  by  passing  along  the 
chain  of  the  Solomon  Islands  ; the  other  by  the  peninsula  of 
Malacca,  the  Sunda  archipelago  and  Timor  to  Australia,  and  on  to 
Tasmania.  Independently  of  the  various  islands  scattered  about', 
the  wind  and  currents  lend  their  aid.  The  most  contrary  winds, 
blowing  almost  constantly  from  one  partieular  quarter,  change  at 
certain  periods  of  the  year  ; and  close  to  the  strongest  current 
running  in  one  partieular  direction  there  is  ahvays  a counter- 
current.  The  Gulf  Stream  of  Mexico,  and  the  Equatorial  Current 
of  the  Pacific,  are  no  exceptions  to  this.  They  pursue  their  course 
in  one  direction  for  a great  distance,  but  by  counter-currents 
they  absolutely  return  again,  as  we  notice  in  some  of  our  rivers. 
So,  however  inaccessible  or  lost  in  mid-ocean  a solitary  island  may 
appear  to  be,  chance  as  well  as  man’s  Avili,  hoAvever  inexperienced 
he  may  be,  may  ahvays  bring  visitors  to  it.  This  is  hoAv  vessels 
coming  from  the  Marianne  Islands  made  the  Carolines,  which  were 
situated  at  a distance  of  600  kilomètres.  Tradition,  even  more 
than  history,  furnishes  a multitude  of  similar  examples. 
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Archæology 

Makes  its  appeaian.ee  when  history  and  tradition  are  both  at 
fault  ; not  the  arcliæology  whose  aim  is  to  discover  tlie  traces  of 
known  events,  like  the  Eetreat  of  the  Ten  Thousand  in  Asia  Minor, 
the  sojourn  of  the  Eomans  in  Great  Britain,  or  the  passage  of  the 
Eed  Sea  by  the  Israélites  ; but  that  which  belongs  to  populations 
of  winch  no  history  has  corne  down  to  us,  wliether  written  or  oral, 
and  which  inquires  into  their  customs,  their  industry,  their  com- 
merce, and  even  their  objects  of  thought.  This  we  tenu  prehistoric 
archœology.  This  science  makes  us  acquainted  with  the  dolmens, 
their  contents,  and  the  sepulchral  object  for  which  they  were 
designed.  It  shows  them  to  us  in  every  direction  from  the  north 
and  west  of  Europe  as  far  as  Algeria.  It  examines  the  caves  which 
are  used  as  a substitute  for  them,  in  places  where  they  are  found 
naturally,  and  in  coimtries  where,  owing  to  the  ckalky  nature  of 
the  stone,  they  were  easily  excavated.  The  turnuli  which  are  seen 
from  east  to  west  across  the  middle  of  Europe  from  the  Caucasus  to 
the  plains  of  Champagne  • those  of  Siberia,  for  example,  examined 
by  Meunier  and  Eichthal,  and  afterwards  by  M.  Desor  ; those  of 
the  northern  part  of  America  ; the  constructions  called  Pelasgic, 
in  the  Mediterranean,  Kaffraria,  and  Arabia  ; the  monoliths  of 
Easter  Island,  representing  human  figures  ; the  refuse-heaps  of 
Italy  ; the  kjokken-moddings,  or  kitchen-leavings,  close  to  the 
sea-shore,  in  Europe,  in  Patagonia,  as  well  as  in  the  Andaman 
Islands  ; the  pile-villages  of  Switzeïland,  Arc. 

lo  archæology  in  general  we  refer  ail  that  specially  has  reference 
to  the  Métal  Age,  and  to  prehistoric  archæology  that  which  concerns 
the  two  iStonc  epochs,  the  neolithic  and  the  paleolithic. 

IVe  were  just  now  contemplating  with  wonder  the  changes  which 
will  probably  take  place  in  three  or  four  thousand  years  to  corne  in 
the  races  now  existing,  and  we  were  picturing  to  ourself  those 
which  hâve  possibly  been  produced  during  the  last  three  or  four 
thousand  years.  This  lapso  of  time  is,  however,  but  a trifle  as 
comparcd  with  the  âges  which  hâve  preceded  it.  One  of  the  first 
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dates  of  history  fîxed  by  Mr.  Henry  Martin,  is  about  tbe  year 
1500  b. c.  Tbe  Egyptian  annals  malce  mention,  at  this  period,  of 
the  advent  of  a blonde  people  from  tbe  north,  wbose  appearance  is 
coincident  with  the  passage  of  tbe  Celts  into  Spain.  It,  hoAvever, 
was  doubtless  merely  one  of  the  last  efforts  of  tbe  same  people  to 
spread  towards  tbe  south.  The  dolmens  of  Algeria  and  Morocco 
testify  that  at  a previous  period  invasion  after  invasion  of  tbe  same 
populations  had  taken  place.  Some  of  these  dolmens  contain  iron, 
and  even  historié  medals;  others,  and  these  tbe  larger  number, 
contain  only  polished-fiint  implements.  It  is  therefore  présumable 
that  the  conclusion  of  tbe  Pohshed  Stone  epocb  in  Algeria  occurred 
about  tbe  period  of  tbe  last  invasion  of  tbe  blonde  people  described 
by  tbe  Egyptians.  This  migbt  be  fixed  in  Africa  about  the  year 
2000  b. c.  But  Africa  was  nearer  some  of  the  commercial  sources  from 
which  iron  came,  and  it  is  very  likely  that  tbe  exact  termination  of 
the  Polisbed  Stone  epoch  in  Western  Europe  ougbt  to  be  put  farther 
back  still.  Whenever  it  may  hâve  terminated,  there  is  no  doubt 
that  tbe  duration  of  tbe  Polislied  Stone,  or  Neolitliic  epoch,  was  a 
very  lengtbened  one.  It  was  of  sufficient  duration  to  cover  Europe, 
from  Scandinavia  to  Gibraltar,  with  megalithie  monuments,  with 
grottoes  used  for  purposes  of  burial,  as  well  as  for  dwelling-places. 
Great  events,  such  as  Avars  and  invasions,  took  place  during  tbe 
period.  ISTew  races  sprang  up  which  had  time  to  cross  with 
the  aboriginal  races,  and  to  form  almost  as  many  mixed  races  as 
exist  at  the  présent  day.  The  duration  of  this  period,  however,  is 
as  nothing  to  that  of  the  Rough  Stone,  or  Paleolitliic  period,  which 
preceded  it.  At  the  commencement  of  this  latter,  the  cavern-bear, 
the  mammoth,  the  rhinocéros  a vit  h partitioncd  nostril,  inhabited 
the  Avhole  of  Erance.  A considérable  diminution  of  température 
had  favoured  their  émigration  from  the  north,  no  doubt,  and  driven 
them  toAvards  the  south,  or  had  been  the  means  of  destroying  some 
of  the  species  Avhich  had  preceded  them.  At  one  time,  the  glaciers 
had  become  greatly  extended  in  our  country,  a relative  élévation 
of  température  folloAved,  and  assisted  in  the  development  of  the 
Eauna  and  Flora.  A second  cooling  and  a second  extension  of 
glaciers  tlien  supervened.  Man  hunted  the  great  animais  abovo 
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referred  to  ; tliis  Avas  the  Mammotli  Age.  But  tliey  began  to 
cliruinisb  iu  nurnber,  witk  tbe  exception  of  one  of  tbem,  tbe  rein- 
deer,  winch,  on  the  contrary,  multiplied  ad  infinitum.  This  was 
the  Beindeer  Age.  Civilisation  and  the  taste  for  art  became 
developed,  particularly  in  the  Périgord  and  the  Pyrenees.  Man 
was  passing  a sedentary  life  and  had  nothing,  consequently,  of  the 
Mongol  race  about  him,  ail  these  things  betokening  bis  physical 
character.  Then  the  earth  became  progressively  warmer,  the  rein- 
deer  reached  the  north,  the  ibex  and  the  marmot  were  to  be  seen 
on  the  mountains. 

During  this  considérable  phase,  and  especially  at  its  commence- 
ment, our  valleys  were  formed.  The  bed  of  the  Seine,  of  which  some 
remains  are  still  visible  at  Montreuil,  was  fifty-five  mètres  in  height, 
and  consisted  of  those  deposits  which  are  termed  the  ancient  sea- 
levels.  Later  on,  the  bed  became  about  twenty-five  mètres  lower,  the 
lowest  alluvial  deposits  of  Grenelle  were  formed,  and  then  slowly 
became  filled  up,  forming  the  banks  as  Ave  now  see  them.  How 
can  we  possibly  détermine  the  interval  Avhich  must  hâve  elapsed 
betAveen  these  various  deposits  ! 


At  the  Mammoth  period,  distinguished  more  particularly  by  the 
fossil  "bones  of  animais  and  the  rough  flints  left  in  the  alluvia 
of  rAers,  Man  constructed  only  coarse  stone  implements,  and 
especially  those  of  the  shapes  called  St.  Acheul,  so  abundant  in 
tlie  valley  of  the  Somme.  At  the  following  period,  intermediate 
betAveen  the  Mammoth  and  the  Eeindeer,  he  preferred  those  forms 
termed  Du  Moustier.  Later  on,  that  is  to  say  at  the  Eeindeer 
epoch  proper,  in  the  valley  of  La  Vézère,  we  find  him  taking 
regular  steps  m the  path  of  progress.  Instead  of  the  heavy  massive 
implements,  flakes  of  flint  were  used  for  javelin  points,  or  fixed 
in  handies  after  the  fashion  of  our  graving  tools.  Man  soon 
utihsed  the  bones  and  horns  of  the  reindeer  for  the  purpose  of 
constructing  implements  of  every  description,  even  needles  and 
fish-hooks.  In  other  parts  of  France,  as  at  Excideidl,  at  Solutré 
in  ie  yrenees,  the  method  of  Avorking  the  flint  continued  to 
împrove,  and  implements  in  the  sliape  of  laurel  leaves,  Avith  finelv 
s arpened  borders,  became  common.  It  Avas  then  that  the  art  of 
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polishing  tlie  flint  must  liave  commenced,  one  possibly  imported  by 
some  conquering  nation,  but  probably  also  by  tbe  application  to  the 
stone  of  the  process  winch  had  aheady  been  practised  upon  bone. 
This  double  epoch  of  the  Mammoth  and  Iteindeer  was  therefore  a 
considérable  one,  and  yet  from  the  Mannnoth  period  to  the  présent 
time  the  interval  is  almost  nothing  as  compared  with  the  period 
during  which  Man  previously  existed.  The  température  in  Europe, 
contrary  to  that  of  the  succeeding  period,  was  hotter  than  it  is 
now.  Man,  whose  flint  implements  liave  been  found  in  the 
Pliocène  formation  of  St.  Prest,  hirnted  the  Eleplias  meridionalis, 
the  Rhinocéros  etruscus,  the  R.  Merclcii,  and  the  R.  leptorhinus. 


Fig.  42. — Neanderthal  skuU  in  profile  (Mammoth  epoch). 


At  the  close  of  the  Miocene  epoch,  when  we  liave  the  shell 
heaps  of  Pouancé,  Man  was  in  conflict  with  the  mastodon  and 
the  halitherium,  and  lie  possessed  a knowledge  of  fire.  We  are 
less  acquainted  with  his  ancestors  who  worked  the  flints  found  by 
the  Abbé  Bourgeois  at  Thenay,  in  the  lower  Miocene,  below  the 
La  Beauce  chalk.  But  his  existence  at  that  epoch — one  but  little 
distant  from  the  period  at  which  are  deposited  the  Meudon  millstone 
or  the  Fontainebleau  sandstone — is  a clearly  revealed  scientific  fact. 
We  possess  his  implements  : tlicy  indicate  a tolerable  amount  of 
intelligence  : but  his  remains  are  wanting.  Up  to  the  présent 
moment  archæologists,  or  rather  geologists,  hâve  never  found  the 
smallest  fragment  of  a human  bone.  Ail  these  questions  will  bo 
considercd  in  detail  in  the  volume  of  the  “Bibliothèque  des 
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Sciences  Contemporaines,”  now  in  tbe  press,  entitled  “ Archéo- 
logie Préhistorique,”  by  M.  Gabrielle  de  Mortillet. 

PreMstoric  Races. 

Hiunan  palæontology  commences  witli  the  Post-pliocene  or  Mam- 
moth  epoch.  Examples  of  it  are  few  in  number,  and  are  not 
readily  capable  of  classification.  De  Quatrefages  and  Hamy, 
however,  hâve  not  flinched  from  this  difficulf  task.*  By  joining 
together  fragments  of  male  skulls  from  Canstadt,  Eguisheim, 
Brux,  Denise,  and  the  Neanderthal,  and  female  skulls  from 
Straengenœs,  L’Olmo,  and  Clichy,  they  succeeded  in  discovering  in 
them  certain  common  characters  ; that  is  to  say,  dolichocephaly,  a 
remarkable  sinking  of  the  vaidt  of  the  skull,  or  platycephaly,  a great 
recession  of  the  frontal  bone,  and  a very  marked  development  of 
the  superciliary  arches.  Of  ail  the  specimens  the  most  remarkable 
are  the  calvarium  of  the  ÜSTeanderthal  and  the  jaw  of  La  A aule t te. 
Anyone  accustomed  to  handle  the  skulls  of  the  anthropoid  apes 
mil  be  immediately  struck  with  the  great  resemblance  between 
them.  The  JSTeanderthal  especially  reminds  one  of  the  calvarium 
of  the  female  gorilla,  winch  i?  similarly  staved  in  as  it  were,  or  of 
the  skull  of  a hylobate.  The  « superciliary  arches  are  altogether 
simian,  although  the  skull  is  clearly  human.  Its  capacity, 
estimated  at  1200  cubic  centimètres,  dissipâtes  ail  doubt  on  the 
subject.  The  jaw  of  the  Naulette  is  not  less  remarkable  by  the 
oblitération  of  the  tubercles  gémi , and  of  the  projection  of  the  chin  ; 
there  is  complété  prognathism  of  the  body  of  the  bone,  analogous 
cases  of  which  are  seen  in  races  now  existing,  although  not  to  the 
same  extent.  We  are  unable  to  corne  to  any  decided  conclusion 
upon  the  matter  however. 

The  characters  of  the  ETeanderthal  are  fôund,  though  in  a less 
degree,  in  the  majority  of  the  other  specimens  collected  by 
MM.  de  Quatrefages  and  Hamy,  to  which  the  generic  name  of 
Canstadt  Race  bas  been  given.  It  is  not  impossible,  however,  that 

Grania  Ethnica.  Los  Crânes  des  Races  Humaines,  décrits  par  MM. 
de  Quatrefages  et  E.  T.  Hamy.”  Paris,  1873-75. 
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this  type  Avas  an  exceptional  one,  and  that  tliese  Avéré  cases  of 
atavism,  and  represented  less  a race  belonging  to  tlie  Mammoth 
Age  than  one  of  tlie  Pliocène  or  Miocene  epocli.  Tkis  is,  no  doubt, 
tke  case  as  regards  tlie  famous  JSTamaqua  skulls  in  tlie  Muséum' 
wkose  prognatliism  is  most  remarkakle,  altkougk  tliey  came  from 
tke  midst  of  a Hottentot  race.  Tliey  migkt  be  the  représentatives 
of  a previous  African  race  Avhich  kad  become  extinct.  Prom  tke 
meteorological  and  geological  ckanges  wkick  took  place  at  tke  close 
of  tke  Miocene  and  Pliocène  epocks,  Ave  can  easily  understand  kow 
it  \vas  tkat  tke  majority  of  tke  inkabitants  of  Tlienay  and  Pouancé 
succunibed,  and  tkat  only  a srnall  number,  namely,  tkose  wko  were 
able  to  escape  from  tke  destroying  causes,  survived.  Hoav  tke 
mferior  races  disappear,  Avbile  tke  superior  increase  in  number.  This 
fact,  however  Ave  may  explain  it,  is  one  against  Avkick  it  is  impos- 
sible to  contend.  At  tkat  prodigiously  remote  period  there  Avéré 
necessarily  inferior  as  Avell  as  superior  races.  Tke  same  laAv  Avas 
doubtless  in  existence  tken  as  hoav.  It  is  possible,  tkerefore,  Avliile 
admitting  tkat  tke  Heandertkal  Avas  an  exception,  tkat  it  represents 
one  of  tkose  inferior  races  Avkick  lias  disappeared.  It  Avould  be  at 
tke  Mammotk  period,  in  relation  to  anterior  races,  as  a tribe  ' or  an 
individual,  Avketker  Indian  or  Hegro,  Avili  be  in  tkree  tkousand 
years  in  relation  to  ourselves. 

Admitting  tkat  tke  bT eanderthal  belonged  to  a race  of  tke  period, 
or  to  an  anterior  race,  is  it  tke  skull  of  a man  in  tke  sense  in  Avkick 
Ave  use  the  terni  1 In  otker  Avords,  Had  lie  or  his  ancestors  to  ansAver 
for  it  1 We  knoAV  tkat  tke  man  of  tke  upper  Miocene  period  Avas 
acquainted  Avitk  the  use  of  fire.  In  point  of  fact,  Was  the 
Heandertkal  race  more  nearly  allied  to  tke  Antkropoids,  Avlietker 
knoAvn  or  unknoAvn,  or  to  ourselves  1 We  simply  aslc  tke  question. 

The  palæontological  remains  of  tlie  succeeding  epocli,  or  Eeindeer 
Age,  in  Western  Europe,  hâve  been  studied  by  tke  autkors  of  tke 
“ Crania  Etknica,”  by  Avhom  tliey  bave  been  termed  tke  Cro-Magnon 
Race,  taking  as  its  type  tke  subjccts  exliumed  from  tke  cave  of  that 
name  in  the  Périgord,  by  Cluisty  and  Lartet.  As  compared  with 
the  Canstadt  race,  tliey  seem  but  of  yesterday.  After  an  exami- 
nation, in  1872,  of  several  parts  of  tke  Cro-Magnon  cave  previously 
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untouched,  we  tvere  of  tlis  sains  opinion.  1 lieir  essential  charactcrs 
are  as  follows,  according  to  De  Quatrefages  and  Hamy  : They  are 
dolichocephahc,  like  the  skulls  of  tlie  Canstadt  race.  Tliey  liave  a 
Mgh  forehead,  broad,  and  well  developed  above  tbe  superciliary 
xidges,  of  average  size,  tbe  vault  being  ratber  high,  witb  a fine  curve 
continuing  regularly  from  tbe  forebead  to  tbe  obelion,  wbere  it 
bends  down  to  forin  an  oblique  fiat,  whicb  is  continued  on  into  tbe 


Fig.  43.— Skull  of  tlie  Old  Man  of  Cro-Magnon,  Eyzies  (Reindeer  cpoeh). 


supraroceipital  région.  The  frontal  bosses,  vbicb  are  as  tbougb 
flattened  in  tbe  preceding  race,  are  in  this  liigli  and  projecting. 
The  face  is  broad  and  short  in  relation  to  tbe  maximum  length  of 
the  skull,  tbe  orbits  are  deep,  in  tbe  form  of  a parallelogram,  liaving 
a minimum  index  of  sixty-one,  tbe  smallest  on  record.  Tliere  is 
considérable  prognatbism  at  the  sub-nasal  portion  in  tbe  old  man  of 
Cro-Magnon,  namely,  62 -8°  according  to  one  measurement,  as  much 
as  in  the  most  prognathous  negro.  In  looking  at  tliis  last  trait  of 
the  corresponding  prognatbism  presentcd  by  the  other  spécimens  of 
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the  same  group  collected  by  De  Quatrefages  and  Hamy,  we  are 
nevertheless  inclined  to  think  tliat  this  old  inan  was  an  exception. 
One  of  tbe  Grenelle  skulls,  on  tbe  contrary,  exhibits  one  of  the 
weakest  prognathisms  we  bave  examined,  namely,  86 ‘7°.  The 
projection  of  the  mental  cminence  of  the  lower  jaw  is  considerabler 
and  is  in  strong  contrast  with  the  absolute  oblitération  of  the  same 
part  in  the  Haulette  jaw. 

The  Cro-Magnon  race,  if  we  may  judge  of  it  by  the  bones  in  our 
possession,  was  of  tall  stature,  robust,  the  skeleton  presenting  the 
characters  we  hâve  described  above,  namely,  the  platycnémie  tibia, 
the  anteriorly-channelled  fibiüa,  the  thick  lineci  asjpera  of  the  fémur, 
and  the  curve  of  the  upper  fourth  of  the  forearm.  After  the  Cro- 
Magnon  race,  the  authors  of  the  “Crania  Ethnica”  describe  in  Western 
Europe  certain  less  frequent  types  of  the  Paleolitliic  epoch,  namely, 
the  brachyceplialic  type,  represented  by  the  skiül  discovered  at  La 
Truchère,  near  Lyon,  close  to  the  JElephas  primigenius,  and  by  two 
or  three  other  skulls  fourni  at  Grenelle,  near  Paris,  in  the  alluvia  of 
the  middle  levels  above  the  dolichocéphales  of  the  previous  races  ; 
the  Mesaticephalic  and  the  Sub-brachycephalic  type  described  under 
the  name  of  Furfooz  Race,  and  found  in  the  strata  posterior  to  those 
of  Cro-Magnon.  It  remains  for  us  to  make  a résumé  of  the  results 
to  which  the  various  commimications  of  M.  Broca  liave  led  with 
regard  to  the  région  which  at  those  epochs  lias  greater  interest  for 
us,  namely,  our  own  country  of  France. 

When  the  admirable  discoveries  of  linguists  had  establislied 
the  kindred  and  relationship  of  the  Indo-European  languages,  we 
were  led  to  believe  that  Europe  had  been  peopled,  as  we  said  just 
now,  by  immigrants  from  that  région  of  Asia  in  which  we  might 
discover  remains  nearest  akin  to  the  common  linguistic  stock. 
Various  considérations,  moreover,  led  us  to  suppose  that  these 
immigrants  carried  with  thom  the  use  of  metals,  religion,  &c. 
But  two  languages,  which  two  small  groups  of  peoples  spoke, 
escaped  the  general  law — namely,  the  lins  and  the  Basques. 
Iietzius,  ascertaining  that  the  former  were  brachyceplialic,  thought 
that  the  latter  were  so  likewise  ; and  noticing  that  the  Swedes 
around  him  were  dolichoceplialic,  formulated  liis  celebratcd  pro- 
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position,  tliat  tlie  autoclitlionons  race  of  Europe  was  brachy- 
cephalic,  ancl  tliat  which  came  after  dolichocephalic.  Gradually, 
however,  M.  Broca  was  enabled  to  prove  from  abundance  of  facts 
tbat  tbe  Basques  are  dolicboceplialic,  and  tliat  tlie  proposition  of 
Betzius  ougbt  to  be  reversed,  tlie  niost  ancient  inhabitants  of 
Eiu’ope  being  dolichoceplialic,  and  those  coming  afterwards  brachy- 
cephalic.  Thus  tbe  most  ancient  race  of  France  represented  by 
the  three  Cro-Magnon  skiüls,  tlie  two  of  Laugerie,  tlie  tliree  of  tlie 
middle  and  lower  levels  of  Grenelle,  had  a dolichoceplialic  index 
of  from  73  to  75.  So  the  race  from  the  cavern  of  l’Homme  Mort, 
which  lias  ail  the  appearance  of  tliat  of  Cro-Magnon,  lias  an  average 
index  of  73-22°. 

The  précisé  period  when  the  brachycéphales  penetrated  into 
Western  Europe  has  not  been  determined.  Certain  little  tribes 
■with  round  skulls  hâve  possibly  made  their  appearance  here  and 
there  since  the  Paleolithic  epoch,  but  they  hâve  only  done 
so  in  large  numbers  at  a later  period.  At  the  close  of  the 
Kough  Stone  epoch,  at  Solutré  for  example,  M.  Broca  proves  the 
existence  of  two  races  United  together,  the  one  dolichoceplialic, 
having  the  appearance  of  the  race  of  l’Homme  Mort,  the  other 
sub-brachycephalic,  approaching  nearer  to  the  Eurfooz  race. 

In  England  the  facts  are  determined  in  a précisé  manner.  There 
exist  in  that  country  two  sorts  of  dolmens,  the  long,  called  long 
barrows,  containing  only  polished-stone  implements,  and  skulls  for 
the  most  part  thoroughly  dolichocephalic  ; the  others  round,  and  of 
a different  construction,  the  round  barrows,  containing  métal,  and  a 
great  number  of  brachyceplialic  together  with  dolichocephalic  skulls 
of  the  preceding  race,  as  well  as  mesaticeplialic,  the  issue  no  doubt 
of  Crossing  between  the  two. 

^ The  date  of  their  first  appearance  in  England  is  therefore  fixed. 
They  came  in  at  the  close  of  the  Polislied  Stone  period,  at  the 
same  time  as  the  metals.  But  did  they  arrive  directly,  or  by 
passing  through  h rance1?  The  track  left  by  the  brachycéphales 
on  the  Swiss  frontier,  at  the  extreme  point  of  Brittany,  would 
incline  us  to  the  latter  view.  It  must  be  admitted — (1)  That 
the  most  ancient  inhabitants  of  Franco  wero  dolichocephalic  ; 
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(2)  That  a small  number  of  brachycéphales  afterwards  crept  in 
among  them,  but  without  cbanging  tbeir  ethnie  basis  ; (3)  That  the 
immigration  of  tliese  latter  towards  the  close  of  the  Paleolithic 
epoch  Avas  remarkable  from  the  fact  of  its  limiting  itself  to  certain 
points  of  territory,  as  the  Maçonnais  ; (4)  That  an  invasion  must 
then  hâve  been  made  from  the  north,  bringing  witli  it  the  eustom 
of  burying  in  dolmens  or  grôttoes,  but  Avhicli  being  dolichocéphales, 
or  numerically  very  inferior,  bequeathed  to  the  population  its 
dolichocephalic  character,  though  somewhat  lessened  (indices  in  the 
dolmens  in  the  neighbourhood  of  Paris  75-01  ; in  the  grottoes  of 
La  Marne,  where  it  is  less  pure,  77-78)  ; (5)  That,  lastly,  the 
invasion  of  the  brachycéphales  already  commenced  in  the  east,  and 
probably  passing  by  two  currents,  the  one  below,  the  other  above 
the  Alpine  range,  assmned  greater  proportions  at  the  close  of  the 
Polished  Stone  period,  traversed  through  the  centre  of  France,  and 
there  crossed  Avith  the  ancient  aboriginal  race,  giving  origin  to  the 
new  historié  race,  Avhicli  we  sliall  describe  farther  on,  under  the 
name  of  Celtic  type.  Ail  these  questions  hâve  to  do  Avith  Anthro- 
pology  pui-e  and  simple,  and  especially  Avith  craniometry  ; but  the 
inquiry  as  to  their  éléments,  the  détermination  of  the  âge  and 
circumstances  of  strata,  the  discovery  of  relies  of  industry,  and 
other  memorials  of  that  remote  past,  are  in  the  domain  of 
prehistoric  archæology  and  geology  ; for  Avhat,  after  ail,  is  geology, 
but  the  archæology  of  the  earth  and  its  inhabitants  1 


CHAPTER  X. 

ANTHROPOLOGICAL  TYPES — BLONDE  AND  BROAVN  EUROPEAN  TAPES 

HINDOO,  TSCHINGHANIAN,  IRANIAN,  CELTIC,  BERBER,  SEMITIC, 
ARABIAN  TYPES. 

The  four  orders  of  characters  Avhicli  avo  hâve  been  describing 
arc  not,  as  avc  hâve  said,  of  cqual  value.  If  the  races  noAV  in 
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existence  -were  pure  and  liomogeneous,  su  ch  as  nature  made  them, 
it  would  suffice  to  sum  up  their  différences  and  their  resemhlances, 
to  take  accoimt  of  their  individual  yarieties  and  pathological  dévia- 
tions, and  to  proceed  to  give  them  their  most  natural  position.  But 
the  ground  is  altogether  different — unityis  wanting.  Eaces  hâve  heen 
divided,  dispersed,  intermixed,  crossed  in  various  proportions  and 
in  ail  directions,  for  thousands  of  âges.  The  greater  part  of  them 
hâve  relinquislied  their  language  for  that  of  their  conquerors,  or  for 
athird  or  even  for  a fourth;  the  principal  masses  hâve  disappeared, 
and  we  find  ourselves  no  longer  in  the  presence  of  races,  but  of 
peoples,  the  origins  of  which  we  hâve  to  trace  or  to  malce  a direct 
classification  of.  In  other  words,  theïe  are  two  orders  of  classi- 
fication, wliich  we  must  not  confound,  namely,  the  classification  of 
the  masses  of  human  beings,  such  as  the  flux  and  reflux  of  time 
hâve  left  us;  and  the  classification  of  races  such  as  we  are  able 
to  arrive  at  after  a most  minute  process  of  analysis.  The  former  is 
ethnological,  the  latter,  anthropological.  Their  point  of  departure 
is  the  same,  the  point  at  which  they  meet,  different.  The  most 
important  classifications  of  the  human  races  hâve,  as  their  basis, 
physical  characters,  such  as  the  nature  of  the  hair  and  the  colour 
of  the  "skin,  and  then  immediately  diverge  in  every  direction. 
They  agréé  however  in  details,  when  they  concern  some  tribe 
isolated,  owing  to  exceptional  circumstances,  like  the  Esquimaux  in 
Greenland  or  the  Tasmanians  in  Van  Diemen’s  Land.  But  beyond 
that  the  ethnographical  point  of  view  is  alone  apparent,  and  the 
use  of  the  word  race  is  most  unfortunate.  We  speak  of  Anglo- 
Germanic  and  Latin  races,  of  German,  English,  Slav  races,  as 
if  these  epithets  had  anything  more  than  a political  signification,  a 
fortuitous  aggregation  of  anthropological  éléments  from  various 
sources.  In  Erance,  where  the  nation  is  so  homogeneous  and 
unity  so  complété,  there  are  the  Erench  people  but  not  the  French 
race.  We  find  in  the  north  the  descendants  of  the  Belgæ,  the 
V alloons,  and  other  Kymris;  in  the  east,  those  of  Germans  and 
Burgundians  ; in  the  west,  Eormans;  in  the  centre,  Celts,  Avho  at 
the  same  epoch  at  which  their  name  took  its  origin  consisted  of 
foreigners  of  various  origins  and  of  the  ahorigines  ; in  the  south, 
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ancient  Aquitanians  and  Basques;  without  mentioning  a host  of 
settlers  liko  tlie  Saracens,  which  are  fourni  here  and  there, 
Tectosages  whiek  liave  left  at  Toulouse  tke  custom  of  cranial 
deformations,  and  the  traders  who  passed  through  tke  Phocæan 
town  of  Marseilles.  In  Asia,  wkere  tke  peoples  kave  keen  tossed 
about  from  east  to  west  and  front  west  to  east,  in  so  prodigious 
a way  tkat  tke  most  ckaracteristic  race  is  found  perkaps  on 
tke  otker  side  of  tke  Pacific,  in  tke  polar  zone;  in  Africa,  wkere 
a similar  movement  lias  takèn  place  at  different  times;  in  America, 
wkere  great  convulsions  in  kistoric  epoclis  kave  taken  place — ve 
no  longer  meet  with  primitive  races,  but  with  the  resiütants  of 
repeated  Crossing,  of  close  contact,  of  mixture  of  every  kind. 
Classifications  witk  éléments  suck  as  tkese  are  little  more  tkan 
ethnographie. 

Gerdy  rigktly  affirmed  tkat  there  are  no  longer  any  pure  races. 
Our  illustrions  master,  M.  Broca,  however,  allows  tkat  there  are 
some,  and  M.  de  Quatrefages  a short  time  since  published  a long 
list  of  those  “ regarded  as  pure.”  Doubtless,  if  we  are  satisfied 
witk  a small  number  of  individuals  or  of  skulls,  we  may  discover 
in  them,  or  imite  tkem  into,  an  identity  of  type.  “ Whoever  bas 
seen  one  Toda,”  says  Mr.  Marshall,  “ lias  seen  tke  wkole  race.” 
Be  it  so,  we  will  record  his  statement. 

Of  ail  races,  we  are  told,  tliere  is  not  a more  homogeneous 
one  tkan  that  of  the  Esquimaux,  thanks  to  their  isolation,  wliicli 
bas  been  maintained  in  conséquence  of  geograpkical  and  atmo- 
spheric  circumstances.  There  are  about  a dozen  skulls  in  tke 
Muséum,  ail  from  Greenland,  forming  the  most  homogeneous 
sériés  in  tke  collection.  But  in  the  Denmark  collection,  from 
whick  some  specimens  were  brought  to  tke  Geograpkical  Congress 
at  Paris,  tkis  unity  of  type  is  not  perfect,  and  we  discover  in 
them  indications  of  liybridity.  In  Mr.  Davis’s  collection,  from 
tke  ’shores  of  Bafïm’s  Bay,  tke  différences  are  still  more  marked. 
Travellers  speak  of  similar  and  equally  important  différences  as 
existing  at  the  présent  time.  Variations  in  stature  are  very 
common.  At  Morton’s  Strait  the  stature  is  l'82  mètre;  at 
Barrow  Point,  1 -54.  In  one  tribe  tke  average  stature  of  tlie  men 
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is  1-714  mètre,  in  another  1-584.  Greenlanders  are  looked  upon 
as  one  of  the  smallest  of  the  human  races.  Àt  Hotham  Harbour, 
an  Esquimau  “was  exactly  like  a negro,”  at  Spafarrat  Inlet, 
“lilre  a Jew”  ( Seeman ).  “The  oval  face,  associated  with  tlie 
Eoman  nose,”  is  by  no  means  rare  ( Kinrj ).  The  complexion  is 
sometimes  very  fair,  sometimes  very  darlc.  In  the  sériés  of  Malay 
skulls,  one  of  the  most  homogeneous  in  the  Muséum,  there  are  at 
least  two  types.  "We  think  we  hâve  shown  that  there  is  no 
unity  among  the  Austraiians.  In  Patagonia,  the  skulls  of  the 
ancient  Paraderos  are  of  two  very  opposite  types,  one  being 
dolichocephalic,  the  other  brachycephalic.  Among  the  Japanese 
there  are  three  distinct  types  noticeable  in  the  living  subject 
(Rosny),  and  a fourtli  which  we  may  gather  from  an  exami- 
nation of  skulls.  Among  the  Aïnos,  in  the  same  country, 
there  are  certainly  two.  Along  the  coast  of  Guinea  the  tribes 
vary,  even  at  short  distances  from  one  anotlier;  and  travellers 
describe  altogether  different  characters  in  one  and  the  same 
tribe,  according  to  the  particular  individuals  upon  whom  they 
happen  to  hâve  fixed  tlieir  attention.  Among  Hottentots  it  is 
even  worse. 

We  are  not  aware  but  of  one  example  of  perfect  identity  of  type 
in  a birman  group,  namely,  that  of  the  Andamans.  W e hâve  liad 
an  opportunity  of  seeing  twenty-two  photographs  of  this  race,  and 
in  ail,  the  heads  appear  as  if  cast  in  the  same  mould.  Colonel 
Man,  however,  affirms  that  there  are  two  different  races  in  the 
Andaman  archipelago.  We  may  remark  that  Mr.  Owen,  on 
measuring  ninety-six  skulls  of  negroes  of  the  Gaboon,  was 
astonished  at  their  remarkable  resemblance  to  each  other,  which 
was  even  greater  thaU  we  notice  among  Europeans.  In  a word, 
the  greater  number  of  classifications  of  any  extent  are  only  anthro- 
pological  as  regards  their  basis.  As  soon  as  we  enter  upon 
secondary  divisions  they  become  ethnographie,  and  hâve  not  so 
much  to  do  with  races  as  with  peoples.  The  truc  classification 
of  the  divisions  and  subdivisions  of  the  liuman  family  lias  yet  to 
be  made,  and  cannot  be  entered  upon  until  we  know  the  real 
component  éléments  of  peoples  now  in  existence.  Givon  a certain 
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group,  the  following  questions  Avili  arise  for  our  considération  : 
(1)  What,  in  a physical  and  physiological  iioint  of  Arie\v,  is  its 
average,  tliat  is  to  say,  tire  type  1 (2)  Are  the  variations  from 

tliis  average  so  sliglit  as  to  enable  us  to  look  upon  the  type  as- 
pure  1 (3)  Are  the  variations  so  divergent,  and  are  the  average 

secondary  groups  sufficiently  definite  to  enable  us  to  recognise  in 
them  one  or  many  types!  (4)  Has  there  been  a close  fusion  of 
those  types  1 in  other  Avords,  has  the  race  crossed,  or  hâve  the 
types  remained  distinct,  or  is  the  race  only  a mixed  one  1 By  this 
rueans  Ave  at  last  separate  the  characters  of  one,  tAvo,  or  more  types 
successively.  Ethnography  gives  us  valuable  aid  as  regards  the 
majority  of  these  questions  ; linguistics  equally  so  ; and  more  than 
ail,  the  study  of  the  characters  of  ancient  human  remains  foimd 
embedded  in  the  earth.  It  is  thus  that  M.  Broca  has  sueceeded 
in  eliminating  the  Celtic  element,  Avhich  has  contributed  to  form 
the  Breton  group,  and  thus  that  he  hopes  eventually  to  trace 
the  original  éléments  of  Avhich  the  Celtic  group  itself  is  composed. 
A sufïicient  number  of  the  most  characteristic  of  the  first,  second, 
and  third  order  being  thus  determined,  it  Avili  be  necessary  to 
search  for  their  kindred,  and  to  classify  them.  We  should  only 
then  hâve  seriously  to  inquire  Avhether  they  belong  to  généra, 
species,  or  varieties.  The  task  is  a long  and  laborious  one. 
Science  is  in  a transition  state  on  tliis  matter.  Some  general  types- 
hâve  been  already  acquired,  although  avo  cannot  ahvays  affirm 
Avhich  human  group  expresses  them  the  best.  Othcrs  hâve  only 
been  accepted  provisionally,  Avhile  of  others  Ave  bave  a preconceived 
idea,  and  are  nevertheless  unable  to  déterminé  them  even  Avith 
the  specimens  before  us.  In  the  résumé  that  Ave  are  about  to  give 
Ave  must  therefore  only  look  upon  them  as  one  sériés  of  land- 
marks,  indicating  one  of  the  stages  at  Avhich  anthropology  has 
arrived. 

By  human  typa  must  be  understood  the  average  of  characters 
Avhich  a human  race  supposed  to  be  pure  présents.  In  homogencous 
races,  if  such  tlicre  are,  it  is  discovered  by  the  simple  inspection  of 
individuals.  In  the  gencrality  of  cases  it  must  be  segregated.  It 
is  then  a physical  idéal,  to  Avhich  the  greater  number  of  the 
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individuals  of  thé  group  more  or  less  approach,  but  which  is  better 
rnarked  in  some  than  in  others.  Frequently  in  one  sériés  it  is 
assoeiated  with  some  otlier  type.  Sometimes  at  its  extreme 
boimdaries  it  is  amalgamated  with  tbe  type  of  anotber  group. 
Of  course  community  of  type  implies  a relationship  of  some  sort. 
Tbere  are  general  types,  tben  types  and  sub-types  of  tbese,  and  in 
eacb  of  tbe  latter,  other  divisions.  When  once  fixed  by  science, 
tbey  mil  even  form  bases  of  classification. 

Let  us  take  an  example:  tbe  Berber  people  is  formed — (1)  Of  a 
bromi  autochthonous  grotmdwork,  tbat  is  to  say  of  tbe  most 
ancient  of  which  we  can  find  any  trace;  (2)  Of  blondes  from  tbe 
nortb,  Arabs  from  tbe  east,  and  negroes  from  tbe  soutb.  Tbe 
Berber  type  is  the  ensemble  of  tbe  cbaracters  wliicb  must  bave  be- 
longed  exclusively  to  tbe  autocbtbonous  stock  : its  sub-types  are 
tbe  Tawârek,  tbe  Kabyl,  &c.  It  is  itself  the  offspring  of  some 
other  more  general  type  of  which  we  are  still  ignorant. 

We  sball  now  bave  to  describe  types  wliicb  are  altogether 
relative,  sucb  as  tbe  Celtic.  This  is  one  of  tbe  constituent 
éléments  of  tbe  ethnographie  French  race,  and  is  itself  composed 
of  many  original  types,  wbicb  we  ought  to  be  thoroughly  ac- 
quainred  with.  Tbe  first  types  for  our  considération  correspond  to 
wbat  anthropologists  call,  according  to  tbeir  several  notions,  species, 
races,  trunks,  or  branches.  Tbese  are  tbe  European,  the  Mongolian, 
tbe  negro  of  Africa,  tbe  Hottentot.  We  sball  separate  tbe 
American  from  tbe  second,  and  add  a red  type  in  Africa.  We  sliall 
give  a separate  paragraph  to  tbe  Fin,  tbe  Lapp,  tbe  Australoid,  and 
the  two  negro  types  of  Oceania  ; and  tben  notice  some  otbers  of 
less  importance,  without  concerning  ourselves  about  tbose  of  a 
subordinate  cbaracter. 


The  European  Type. 

Ihe  European  type  is  very  dofined,  altbougb  its  titlo  is  liardly 
an  exact  one.  Even  by  leaving  out  of  considération  ail  tbe 
émigrations  posterior  to  tbe  sixteenth  century,  wo  meot  witb  it  in 
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ail  four  quarters  of  the  globe.  In  Europe,  with  tlie  exception 
perhaps  of  the  Lapps  and  the  Fin  races,  it  is  general.  In  Asia  it 
is  largely  represented  by  the  Semites,  the  Persians,  the  Affghans, 
the  Hindoos,  and  doubtless  also  by  the  Aïnos,  the  Miaotsé,  the 
Todas.  In  Africa  it  is  represented  by  the  Berbers;  and  in 
America  the  existence  of  natives  which  are  considered  to  belong 
to  it  lias  been  frequently  noticed.  Its  characters  may  be  thus 
summed  up  : 

The  eomplexion  is  always  fair  among  the  children.  The  pilous 
System  is  moderately  developed.  The  beard,  the  moustache,  and 
the  whiskers  are  abundant.  The  hair  is  straight,  wavy,  or  undu- 
lated,  long  and  flexible.  The  top  of  the  liead  is  round.  The 
norma  verticalis  of  the  skull  is  oval,  with  a regular  outline, 
the  zymotic  arches  being  unnoticeable.  The  anterior  cranium 
is  very  developed  relatively  to  the  posterior.  The  capacity  of  the 
cranial  cavity  reaches  the  highest  amoimt  recorded,  namely,  1523 
cubic  centimètres,  in  the  Celtic  type.  The  cranial  sutures  are  very 
complicated.  The  greater  ivings  of  the  sphenoid  are  articulated 
with  the  pariétal  to  a considérable  extent.  The  curve  described 
by  the  temporal  line  is  nof  a large  one.  The  forehead  is  broad 
below,  well  developed,  the  summit  being  neither  receding  nor 
projecting.  The  frontal  bosses  on  each  side  are  moderately  dis- 
tinct. The  superciliary  arches  vary,  never  exhibiting,  in  the  male 
sex  the  large  size  which  we  notice  in  the  Melanesian  races,  nor 
the'  oblitération  peculiar  to  the  majority  of  Mongolian  or  negro 
skulls.  The  face,  looked  at  in  front,  describes  rather  a long  oval, 
the  malar  bones,  or  the  maxillary  apparatus,  not  being  particularly 
marked,  as  in  the  Mongolian  type  or  the  Negro  types.  The 
médian  projecting  portions  présent,  when  developed  in  their  highest 
degree,  what  is  familiarly  termed  the  face  like  the  blade  of  a 
knîfe.  The  nose  is  higlily  characteristic  in  the  European  type, 
and  projects  in  front  at  the  expense  of  its  transverse  diametcr. 
Its  two  latéral  surfaces  are  united  at  an  acute  angle.  Its  point  is 
firm,  and  the  two  nostrils,  situated  on  the  sanie  horizontal  plane,  are 
elliptieal,  directed  from  before  backwards,  and  almost  paraflel. 
The  skeleton  of  the  nose  is  leptorrliinian  or  niesorrliinian,  never 
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platyrrhinian.  Its  anterior  aperture  lias  tlie  sliape  of  ail  ace  of 
hearts  reversed,  its  point  being  very  long,  its  base  being  fonnecl 
by  tbe  nasal  spine,  freqnently  very  long,  and  by  a simple  sliarp 
border.  The  ensemble,  of  tire  two  jaws  and  the  teeth,  in  profile, 
is  almost  a right  line.  It  is  to  the  European  type  that  we  apply 
the  term  “ orthognathism,”  to  express  the  minimum  of  prognathism 
observed  in  Man.  This  minimum  varies  from  82°  to  75 -5°.  The 
mouth  is  small,  the  lips  bright  red,  well  formée!,  never  thick 
except  in  individuals  of  a certain  tempérament.  The  teeth  are 
straight,  close  together,  bluish  wliite  or  yellowish  wliite,  and 
subject  to  caries.  The  chin  is  projecting.  The  shape  of  the  ear  is 
that  of  a long  oval,  with  folds  above  and  behind,  the  lobule  being 
■well  formed.  Lastly,  the  plane  of  the  prolongée!  occipital  foramen 
meets  the  face  above  the  middle  of  the  nose,  and  frequently  at  its 
root.  Beauty  of  form  does  not  specially  belong  to  the  European, 
and  many  savages  would  surpass  him  in  this  respect.  Most  com- 
monly,  however,  he  is  well  - proportionecl,  tall,  or  of  medium 
heightj  his  neclc  is  large  and  finely  ’ formed,  his  chest  broad, 
shoidders  wide,  the  bend  of  the  back  well  marked,  the  muscles  of 
the  buttocks  strong,  the  calf  large,  and  reaching  below  the  middle 
of.  the  -leg,  the  foot  well  arched,  and  he  seldom  exhibits  those 
deformities  of  the  abdomen  and  limbs  noticed  by  the  early  navi- 
gators  in  the  inferior  races.  Tlie  European  becomes  décrépit  less 
cpiickly  than  the  negro,  the  breasts  in  the  woman  retain  their 
firmness  and  proper  form  for  a longer  period,  and  the  articulations 
of  the  joints  are  rather  small.  Eor  a description  of  the  proportions 
of  the  body,  see  pages  315,  331,  et  seq. 

The  two  most  natural  divisions  of  the  European  type  are  the 
blonde  and  the  brown. 


The  Blonde  Type. 

The  blonde  type,  in  its  highest  expression,  is  marked  by  tliree 
spécial  charactcristics  : namoly,  blue  eyes,  fair  hair,  and  light  rosy 
or  florid  complexion,  which  becomcs  of  a uniform  red-brick  colour 
or  freckled  imder  exposure  to  tlie  sun. 
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Tlie  eyes  assume  various  sliades  of  green,  gray,  yellowish,  light 
brown,  &c.,  according  as  they  are  associated  with  one  of  the  two 
otlier  cliaracters.  The  reddish  colour  of  the  eyes  of  the  alhino  must 
he  considered  as  quite  distinct.  Yellow-golden  hair,  or  reddish  and 
chestnut,  are  in  the  same  category.  These  last,  however,  hâve  less 
value,  inasmuch  as  on  the  one  hand  they  frequently  correspond  with 
a first  degree  of  Crossing  of  the  blonde  with  the  brown  type,  and  on 
the  other1  are  characteristic  of  other  types  than  the  blonde  and 
brown.  Dr.  Beddoe  does  not  give  any  particular  significance  to 
red  hair.  We  think,  however,  that  m the  generahty  of  cases  it  is 
a forin  of  light  hair,  and  sometimes  is  characteristic  of  a distinct 
type,  of  wliich  we  shall  speak  presently.  With  regard  to  the  shades 
of  colour  of  the  skin,  they  hâve  less  value,  inasmuch  as  they  are 
» more  easily  affected  by  Crossing  and  external  circumstances.  Elue 
eyes  are  after  ail  the  most  certain  element  upon  which  to  fix,  on 
lookin»  at  a single  individual,  or  in  the  absence  of  a sufficient 
description  of  other  cliaracters,  the  actual  or  past  existence  of  the 
blonde  type  in  the  blood. 

This  type,  whether  complété  or  incomplète,  lias  spread  over  four 
out  of  the  five  portions  of  the  globe.  The  peoples  belonging  to  it 
possess  in  a higli  degree  the  faculty  of  émigration  and  colonisation, 
without  being  indebted  for  it  to  a very  highly-developed  faculty  of 
acclimation.  The  natural  centre  whenee  it  lias  shed  its  lustre 
seems  to  be  the  north  of  Europe.  The  purest  example  of  the 
blonde  type  is  in  Iceland,  in  the  Scandinavian  peninsula,  Lapland 
excepted,  and  Denmark.  Then  Holland,  Bortli  Germany,  Saxony, 
Belgium,  and  the  British  Isles.  In  Erance  it  is  less  pronounced, 
and  stops  at  about  the  position  of  an  oblique  line  passing  from 
Granville,  on  the  coast  of  the  British  Channel,  to  Lyon.  Here  and 
there,  however,  it  is  found  more  to  the  south,  particularly  in  the 
Basque  territory,  and  in  the  south  of  Spain.  The  populations 
belonging  to  it  are  tall,  stout,  and  square-built,  or  slim  ; the  face  is 
long,  the  nose  large  and  straight,  the  point  extending  slightly 
beyond  the  nostrils.  They  are  of  lymphatic  tempérament,  the 
passions  not  very  strong,  and  individuality  very  marked.  The 
shape  of  the  head  is  difficult  to  déterminé,  owing  to  the  numerous 
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crosses  here  and  there  which  hâve  caused  a change  in  it.  The 
Danes  are  hrachycephalic,  the  Normans  mesaticephalic,  the  JSTor- 
wegians,  Swedes,  Belgians,  and  Enghsh  dolichocephalic.  With 
regard  to  the  Germans  in  the  extended  sense,  they  présent  every 
form  imaginable.  For  our  part  we  are  convinced  that  the  primi- 
tive blonde  type  was  dolichocephalic. 

In  another  race,  that  of  the  Irish  in  Dublin,  Dr.  Beddoe 
fourni  in  1300  individuals  54  per  cent,  with  fair  bail-,  of  whom 
5 per  cent,  were  red,  13  flaxen,  and  36  chestnut — or  rather 
more  than  half  blondes,  according  to  the  hair.  Dr.  Wilde,  on  the 
other  hand,  found  in  1200  other  Irish,  24  per  cent,  with  hlue 
eyes,  9 brown,  and  66  decidedly  dark.  The  Dutch  are  therefore 
much  j)urer  as  blondes  than  the  Irish.  Again,  in  the  Basque 
provinces,  Dr.  Argellics  found  light  eyes  in  22  ont  of  47  indi- 
viduals, of  whom  14  had  hlue  and  25  brown  eyes,  while  there 
was  not  a single  example  among  them  of  flaxen  hair,  only  2 of 
red,  some  few  of  dark  chestnut,  and  the  rest  black.  It  follows 
from  this  that  the  présent  Basque  race  is  formed  of  two  éléments — 
the  brown  and  the  blonde  ; that  it  is  decidedly  brown  if  we 
are  to  judge  by  the  hair,  at  least  in  the  localities  observed,  and 
that  t*he  blonde  type  is  to  be  traced  in  the  colour  of  the  eyes 
and  not  in  that  of  the  hair.  The  Irish  statistics  indicate,  on  the 
contrary,  that  of  the  two  éléments,  the  more  persistent  is  that 
of  the  hair.  We  refer  the  reader  to  page  346  for  other  important 
details,  and  to  the  tables  at  pages  348  and  349  for  the  relative 
proportion  of  flaxen,  chestnut,  and  brown  in  different  races,  the 
two  éléments,  the  hair  and  the  eyes,  being  associated  together. 
The  blonde  type,  with  its  three  fundamental  characters,  is  met 
with  in  other  parts  of  the  world,  but  seeing  the  difificulty  of  being 
guided  by  descriptions  derived  from  the  hair  and  skin,  we  shall 
only  consider  the  question  as  regards  blue  eyes. 

In  Asia,  we  at  once  notice  the  blonde  type  on  the  banks  of 
the  river  Amour  ( Klaproth , J.  Barrow , Castren).  “ We  saw 
Mantshu  Tartars,”  says  Barrow,  “ who  accompanied  Macartney’s 
embassy  to  Pékin,  men  as  well  as  women,  who  were  extremely 
fair  and  of  florid  complexion;  somo  of  the  men  had  light  blue 
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eyes,  a straiglit  or  aquiline  nose,  brown  hair,  and  a large  and  busliy 
beard.”  Among  tbe  Miâu  Tsz  of  the  south-east  of  China  there  are 
tribes  which  pass  for  tbe  aborigines  of  the  Celestial  Empire.  We 
find  it  in  India,  notably  among  the  Kattees,  who  liave  sometimes 
“light  hair  and  blue  eyes”  ( Prichard  and  L.  Rousselet),  and  even 
in  Ceylon,  among  the  Cingalese  ( Davy ).  The  Bussahirs  of  Bham- 
poor,  not  far  from  the  sources  of  the  Ganges,  are  frequently  of 
very  fair  complexion  though  tanned  by  the  sun,  with  blue  eyes, 
hair  and  beard  curly  and  of  light  colour,  or  even  red  (Fraser). 
(2)  The  Patans  or  Affghan  solcliers  are  commonly  brown,  and  of 
the  Iranian  race,  but  a large  number  bave  “red  hair  and  blue 
eyes,  and  a fair  and  florid  complexion”  (Fraser).  But  the  most 
celebrated  example  is  that  of  Siah  Posh  of  Kaffiristan,  at  the 
jonction  of  the  Himalaya  and  the  Ilindoo-Koosh.  The  majoi'ity 
are  tall,  liave  Caucasian  features,  fair  complexion,  blue  eyes, 
and  chestnut  hair.  According  to  their  traditions  they  came  from 
Affghanistan;  they  speak  a language  derived  from  the  Sanskrit,  and 
bave  burial  rites  which  remind  one  of  those  of  the  Parsees.  We 
may  add,  according  to  Mr.  G.  Hayward,  that  light  chestnut  hair  is 
more  common  than  blaclc  among  the  inhabitants  of  Darnistan, 
that  the  eyes  are  gray,  chestnut,  and  occasionally  blue,  and  that 
the  women  remind  one  very  much  of  the  Englisli.  Some  of 
the  Kirghis  of  Turkestan,  and  the  Tadzhiks  of  Persia  hâve  “ blue 
or  gray  eyes,”  and  among  the  Ossetians,  the  Abassians,  and  the 
Swanethians  of  the  Southern  side  of  the  Caucasus,  there  are 
individuals  with  “iiaxen  hair,  fan-  complexion,  and  blue  eyes,” 
whom  we  must  not  confound  with  the  recent  German  immigrants. 
These  examples  show  that  the  blonde  type  bas  to  a certain 
extent  prevailed  in  Asia,  but  they  are  not  such  as  to  induce 
us  to  suppose  that  it  was  cradled  in  tliis  part  of  the  world. 
It  has  been  satisfactorily  shown  that  the  blonde  type  exists  in 
the  north  of  Africa.  In  Tunis,  in  Algeria,  in  Morocco,  in  the 
Canary  Islands,  and  in  the  Sahara,  it  exists  everywhere.  It  is 
derived  from  a Tamahou  people,  who,  about  the  year  1500  beforo 
our  era,  made  their  appearance  on  the  frontiers  of  Egypt,  coming 
from  the  north.  The  blondes  which  we  mect  with  in  the  Basque 
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territory,  and  near  the  Strait  of  Gibraltar  in  Spain,  are  probably 
descendants  of  tbeirs. 

Dr.  Schweinfürth  remarked,  in  Central  Africa,  in  tbe  Mon- 
bouttous’  country,  the  frequency  of  light  or  reddish  hair.  The 
greater  munber  are  complété  albinos,  as  he  bas  talcen  care  to  tell 
ns.  Others  are  only  so  in  a slight  degree.  Others  may  hold  to 
the  practice,  so  cominon  in  Africa,  of  dyeing  or  colouring  the  hair. 
In  the  présent  state  of  science,  it  must  be  allowed  that  in  really 
Aegro  centres  blondes  are  never  met  Avith  imassociated  Avith 
albinism. 

The  facts  mentioned  Avdth  respect  to  America  shoidd  be  looked 
at  differently.  They  arise  no  doubt  from  blondes  imported  from 
Europe,  to  Avhatever  remote  period  this  importation  may  be  referred, 
and  Avhatever  the  course  they  may  happen  to  haye  folloAved.  A 
tradition  of  this  kind  exists  among  the  Boronos  of  the  eastern 
chain  of  the  Chilian  Andes,  among  Avliom  Ave  find  blue  eyes, 
associated  sometimes  Avith  black,  sometimes  Avith  light  or  red  hair, 
and  Avith  the  ordinary  featnres  of  the  American  races.  Another 
remarkable  example  is  that  of  the  Mandans,  mentioned  by  Catlin, 
avIio  hâve  “ hair  as  hght  as  the  mixed  breeds,  Avith  chestnut,  gray, 
or  blue  eyes.”  The  Athapascans  hâve  also  been  described  as  having 
among  them  individuals  Avith  gray  eyes  (Mackenzie) . Light  hair 
is  also  seen  among  the  Lee-PangAves  ( Pike ),  and  people  Avith 
very  fair  complexion  among  the  Antisians  (D’Orbigny)  and  the 
Koluches  (Dixon). 


The  Brown  European  Types. 

The  brown  European  types  are  characterised  by  dark  eyes, 
absolutely  black  hair,  and  fan-  skin,  Avhich  readily  becomes  a Avarm 
bronze  tint  by  exposure  to  the  sun.  Were  Ave  to  leave  out  the 
blonde  races,  Avhich  hâve  manifestly  crossed,  it  Avould  be  difficult  to 
separate  some  sub-typcs  from  the  general  blonde  type  of  Avhich  Ave 
hâve  just  spoken.  The  Scandinavian  and  the  Dane  Avoukl 
perhaps  be  the  only  oncs.  The  broAvn  types,  on  the  contrary,  are 
very  numerous.  It  is  usual  to  (livide  the  fair  races  ùito  tAvo 
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brandies,  the  Hindoo  and  the  European.  This  is  a linguistic 
division  only;  tlie  first  tenn  liowever  must  be  retained  in  order  tbat 
we  may  find  in  it  an  antbropological  type.  After  tbis,  we  must 
accept  tbe  Tscbingbanian  type,  on  account  of  tbe  probable  hypo- 
thèses to  which  it  has  given  rise.  If  we  suppose  an  Aryan 
migration  from  the  east  to  the  west,  we  must  equally  admit  an 
Iranian  type  for  those  remaining  beliind,  winch  we  still  find  on 
the  spot.  Having  disposed  of  the  blonde  types  seen  in  Europe, 
we  hâve  yet  to  speak  of  the  most  remarkable  brown  types,  namely, 
the  Circassian,  the  Pelasgian  or  Albanian,  the  Ligurian,  the  Basque, 
&c.  &c.  Then,  as  we  pass  round  the  Mediterranean,  the  Berber  and 
the  Semitic,  which  are  most  eertainly  allied  to  the  European  types. 

In  this  énumération  no  Slav  or  German  type  appears.  The 
reason  is  because  there  is  no  such.  In  Russia  in  Europe,  for 
example,  the  populations  are  Einnish,  or  a rnixed  race  of  Fins 
from  the  north,  more  or  less  Mongolian  here  and  there,  and  having 
some  ill-defined  brown  element  in  the  south.  Among  the  peasants, 
who,  as  everywhere,  more  properly  reprêsent  the  primitive  element, 
we  find  countenances  which  remind  us  of  those  of  the  pure  Aïnos 
and  the  Todas.  Where  then  are  we  to  get  the  Slav  type  1 This 
name  appeared  in  liistory  with  the  Wendes,  the  Antes,  previously 
càlled  by  the  Greeks  Serbs,  and  the  Sclavens  ( Jomandes ).  In 
552  the  Sclavens  are  before  Constantinople.  From  the  sixth  to  the 
seventh  century  the  Wendes  advance  as  far  as  the  banks  of  the  Elbe. 
But  whence  has  originated  the  Slav  language,  which  alone  justifies 
its  pretension  to  a corresponding  type!  We  know  not.  ]STow  the 
peoples  which  speak  it,  or  its  dérivatives,  are  divided  into  two 
groups  : the  western,  including  the  Pôles  or  Laechs,  the  Bohemians 
or  Tchechs,  of  which  the  Slovaks  form  a part,  and  the  Wendes  of 
Lusatia  ; and  the  south-eastern,  divided  into  Great  Russians  or 
Muscovites,  Little  Russians,  Ruthenians  or  Russniaks,  White 
Russians,  Bulgarians,  and  Serbs — these  last  including  Croatians, 
Dalmatians,  Bosnians,  and  Slovenians,  <fec.  The  only  character 
which  is  common  to  them  ail,  besides  language,  is  brachycephaly. 
Roumanians  and  Hungarians  are  also  brachycephalic,  as  well  as 
a large  number  of  Germans,  Italians,  and  French. 
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ME  Edwards  describes,  in  the  following  terms,  a type  which 
be  bas  noticed  as  predominating  among  Pôles,  Silesians,  Moravians, 
Eobemians,  Hungarians,  and  Eussians  : “ Tbe  ontline  of  tbe  bead 
looked  at  in  front  appears  square,  because  tbe  beigbt  somewhat 
exceeds  tbe  breadtb,  and  tbe  top  is  sensibly  fiat,  and  tbe  direction 
of  tbe  jaw  borizontal.  Tbe  lengtb  of  tbe  nose  is  less  tlran  the 
distance  from  its  base  to  tbe  chin.  It  is  alniost  straight,  tbat  is  to 
say  without  any  decided  curve,  but  if  this  is  at  ail  appréciable  it 
is  sliglitly  concave,  so  tbat  tbe  end  bas  a tendency  to  tuxn  up. 
Tbe  lower  part  is  somewbat  wide,  and  tbe  extremity  rounded. 
Tbe  eyes,  somewbat  sunken,  are  exactly  on  tbe  same  line,  and  if 
tbey  bave  any  peculiarity,  it  is  tbat  they  seem  smaller  than  tbey 
should  be  relatively  to  tbe  size  of  tbe  bead.  Tbe  eyebrows  are 
scant,  very  near  together,  especially  at  tbe  inner  angle  ; tbey  are 
frequently  directed  obliquely  outwards.  An  additional  cliaracter 
to  tbe  preceding,  and  wbicb  is  very  general,  is  to  be  noticed, 
namely,  the  small  size  of  tbe  beard,  except  on  tbe  upper  lip.”  He 
looks  upon  it  as  a Slav  pecubarity,  but  is  it  not  ratker  tbat  of  some 
anterior  prehistoric  race  belonging-  to  this  région  of  Europe  ? 

In  Germany  it  is  still  more  diffieult  to  get  at  a German  type. 
The  course  of  ail  tbe  invasions  into  this  country  bas  been  from 
east  to  west,  including  tbose  wbicb  terminated  in  the  north  or 
centre  of  France.  ÜSTeither  its  prehistoric  constitution  nor  tbese 
continuai  surgings  of  invasion  bave  in  tbe  slightes't  degree  succeeded 
in  constituting  it  a homogeneous  type.  In  tbe  south  and  centre 
it  is  brachycephalic,  in  tbe  nortb  dobcbocepbalic.  Tbe  primitive 
Germans  were  dolicliocephalic,  while  tbe  Bavarians  and  the  Badois, 
on  tbe  other  hand,  were  bracbycepliabc.  Tbe  colour  of  tbe  eyes 
and  bair  gives  evidence  in  tbe  same  way  of  tbe  mixture  of  manifold 
races,  judging  from  tbe  statistics  of  Virchow,  Mayr,  Sasse,  &c. 
The  Germans  morcover  resign  their  pretensions  to  being  a distinct 
type  ; they  bave  discovered  that  after  ail  tbey  are  no  exception  to 
the  otber  populations  in  Europe,  and  tbat  if  tbey  are  a fédération 
of  peoples,  they  are  not  an  anthropological  race. 

In  France  there  is  no  longer  the  Erencli  type  only  : tbere  are 
many  types,  of  wbicb  one  is  suffîciently  characteristic,  as  to 
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physique  as  well  as  liistorically,  for  us  to  give  it  a place  under  the 
name  of  Celtic  type  among  the  brown  Europeans  that  we  are  now 
examining,  without  being  satisfied  however  that  tins  position  is  its 
true  one. 


The  Hindoo  Type. 

The  Hindoo  type  is  but  faintly  represented  in  India  by  the 
Bajpoots,  and  especially  by  the  most  venerated  Brahmans  of  Mattra, 
Benares,  and  Tannesar,  in  Hindostan.  The  population  of  the  Indian 
peninsida  is  coniposed  of  three  strata  : namely,  the  Black,  the 
Mongolian,  and  the  Aryan.  The  renmants  of  the  first  are  at  the 
présent  time  shut  up  in  the  mountains  of  Central  India,  under  the 
name  of  Bliills,  Mahairs,  Ghonds,  and  Khonds;  and  in  the  south 
under  that  of  Yenadis,  Maravers,  Kurumhas,  Yeddahs,  &c.  Its 
primitive  characters,  apart  from  its  hlack  colour  and  loiv  stature, 
are  difficidt  to  discover,  but  it  is  to  he  noticed  that  travellers  do  not 
speak  of  woolly  hair  ni  India.  The  second  lias  spread  over  the 
plateaux  of  Central  Asia  by  two  lines  of  way,  one  to  the  north- 
east,  the  other  to  the  north-west.  The  remnants  of  the  first 
invasion  are  seen  in  the  Dravidian  or  Tamul  tribes,  and  those  of  the 
second  in  the  Jahts.  The  third,  more  recent  and  more  important  as 
to  quality  than  as  to  number,  ivas  the  Aryan. 

“ The  Brahmans  of  the  banks  of  the  Ganges,”  says  M.  Bousselet, 
“ hâve  the  liigh  well-developed  forehead,  oval  face,  the  eyes  per- 
fectly  horizontal,  the  nose  projecting,  basque,  and  shghtly  thick  at 
the  extremity,  but  liaving  delicately-sliaped  nostrils.  They  are  fair, 
but  more  or  less  bronzed  by  the  sun.  Their  blaclc  pilous  System 
seems  abundant.* 


The  f sel lingl tanian  Type. 

Does  this  type  belong  to  the  preceding  1 Tlio  ternis  Bohemians, 
Gitanos,  Gipsies,  Zingaris,  Tschinghani  are  applied  indiscrhninately 
to  one  and  the  same  nomadic  population  scattered  over  Europe  and 

* “ Tableau  des  ltaces  do  l’Inde  Contralo  ot  de  l’Inde  Septentrionale,”  by 
M.  L . Roussolot,  in  “Revue  d’Antlirop.,”  vols.  ii.  and  iv.,  1873  and  1875. 
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Asia,  ancl  liaving  a language  presenting  thé  greatest  analogy  to  tlie 
languages  of  Hindostan.  Some  say  tliis  people  must  liave  left 
their  native  land  at  a very  remote  period  ; F.  von  Miklosich  says 
at  an  epoch  wlien  the  modem  dialects  were  already  formed,  about 
the  year  1100.  It  prohahly  descended  from  one  of  the  numerous 
wandering  trihes  that  we  see  in  India.  Its  type  is  undoubteclly 
Caucasian.  The  complexion  of  the  Tscliinghanians  is  more  or  less 
tawny,  the  hair  jet  black,  the  eyes  a rich  black,  the  face  long, 
narrow  across  the  cheek-hones,  the  forehead  narrow  and  receding, 
the  nose  moderately  projecting,  its  bridge  sharp,  ne  ver  fiat,  the 
space  between  the  eyes  rather  narrow,  slight  prognathism,  the 
mouth  srnall,  and  the  teeth  white  and  not  subject  to  caries  {Blumen- 
bach).  They  are  on  the  confines  of  mesaticephales  and  sub-doli- 
chocephales,  and  are  leptorrhinians.  Their  cérébral  capacity  is 
feeble.  M.  Kopexniçki  compared  the  Tscliinghanian  and  Hindoo 
skulls,  and  found  but  slight  différence  between  them,  though  many 
points  of  resemblance.  M.  Abel  Hovelacque  recognises  two  types, 
the  one  refined,  with  the  face  more  elongated  and  more  oval,  the 
features  more  compact,  the  nose  more  aquiline.  The  other  coarse, 
with  the  features  more  closely  set,  the  countenance  more  penetrating, 
eyes  more  sparkling.  He  considers  that  both  may  bave  been  existing 
from  their  point  of  departure  in  Hindostan.* 


The  Ircmian  Type. 

The  Ircmian  type  is  represented  hy  the  Tadjicks  of  Persia,  the 
Parsees,  the  Armenians,  the  Kurds,  the  Georgians,  the  Ossetians, 
and  the  brown  Affghans.  Its  highest  expression  is  met  with  in  the 
first  of  theso.  The  Tadjicks  are  of  medium  height,  with  a long 
oval  face  and  regular  features.  The  forehead  is  broad  and  high, 
the  eyes  large  and  shaded  with  black  eyebrows,  the  nose  prominent 
and  straight,  or  bent  round,  the  mouth  large,  and  the  lips  tliin,  the 
complexion  fair  and  rosy,  the  pilous  System  over  the  whole  body 
abundant,  the  hair  straight  and  black,  the  beard  and  moustache  also 
black,  long,  thick,  and  well  placed.  Authors,  with  the  exception 

* See  “ Revue  d’ Anthropologie,”  vol.  ii.  p.  ICI,  and  vol.  iii,  p.  234. 
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of  Chardin  and  Tavenier,  agréé  in  considering  it  a beautiful  type. 
They  appear  to  be  dolichoeephalic.* 


The  Celtic  Type. 

Tbe  Celtic  type  is  thoroughly  recognised  by  tbe  universal  testi- 
mony  of  ancient  authors.  Tbe  nanie  Celts  bas  been  taken  in  four 
different  acceptations,  tbus  causing  nnich  confusion.  Linguists 
nnderstand  by  it  tbe  ancient  peoples  speaking  tbe  Celtic  language, 


Fia.  44. — Celtic  type  : Skull  of  an  Auvergnian,  from  tbe  Mémoire  of  M.  Broca  on  tbe  Celtic 

race. 

sucb  as  we  now  find  it  in  Ireland,  in  Comwall,  in  Wales,  in  tbe 
Isle  of  Man,  in  Scotland,  and  in  Brittany,  but  wbicli  was  very  widely 
diffused  at  one  time,  and  was  tbe  first  detaclied  front  the  mother- 
stock  of  Asia.  Archæologists,  on  tbeir  side,  call  by  tliis  naine  tbe 
dolmen  builders  during  the  Polisbcd  Stone  epocb,  and  the  importers 
of  bronze  into  Europe.  Botb  linguists  and  archæologists  tliink  tbat 
the  Celts  form  tbe  first  migration  of  tbe  invaders  from  tbe  East. 
A certain  number  of  ancient  liistorians  again  confound  under  tliis 
namo  ail  tbe  peoples  of  Western  and  Central  Europe,  including  tlioso 
of  tbe  British  isles  among  them,  tbe  Galli,  tbo  Gaels,  tbe  Gauls, 

* “Ethnographie  do  la  Perso,”  by  M.  do  Khanikoff.  In  4to.  Paris,  18G6. 
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the  Galatians,  tlie  Kymris,  tlie  Belgæ,  tlie  Cimbri,  the  Cimmerians, 
the  Caledonians,  tlie  Firbolgs,  tbe  Bretons,  &c.  Lastly  tbere  is  tbe 
précisé  geograpliical  terra,  tlie  only  one  to  be  preserved.  Tlie 
title  Celts,”  says  Diodorus  Siculus,  “ belongs  to  tbe  peoples  who 
inbabit  tbe  interior  of  tbe  country  above  Marseilles.”  “Gaul,” 
says  Cæsar,  “ is  divided  into  tbree  parts,  one  part  being  occupied  by 
tbe  Belgæ,  anotber  by  tbe  Aquitanians,  and  a tbird  by  peoples  who 
call  tbemselves  Celts.”  Tliis  last  bas  been  called  Celtica  by  nearly 


ail  bistorians,  and  is  a eircumscribed  territory  included  between  tbe 
Seine,  tbe  Garonne,  tbe  sea,  and  tbe  Alps. 

Of  what  éléments  was  tbis  population  of  Central  Gaul  composed  1 
In  tbe  first  place,  of  tbe  contemporaneous  race  of  tbe  Bougli  Stone 
period,  very  few  in  number,  and  of  tbat  coming  afterwards,  and 
which  we  find  in  tbe  dolmens  of  La  Lozère.  Botli  are  dolicbo- 
cepbalic,  tbe  latter  less  so  tban  tbe  former.  In  tbe  second  place, 
of  tbe  last  invaders  who  bad  corne  from  the  East  in  sufficient 


number  for  their  types  ni  some  places  to  become  prédominant. 
Tbe  Celts,  thus  understood,  were  different  to  tbe  Gauls,  who  bad 
become  concentrated  ni  tbe  north,  and  better  known  to  tbe 
Eomans  on  account  of  tbeir  turbiüence.  Tbese  were  moreover  tbe 
people  who  beld  firmly  aloft  tbe  banner  of  national  independence 
on  tbe  beigbts  of  Gergovia  and  Alesia,  and  it  is  tbere  tbat  its 
descendants  must  be  looked  for.  Anotber  considération  proves  it, 
namely,  tbat  tbe  language  of  tbe  Celts  is  scarcely  spolcen  anywhere 
at  tbe  présent  time  in  Erance,  except  in  Brittany,  under  tbe  name 
of  Armorican,  Bas-Breton,  or  Breyzad.  “The  inhabitants  of 
Celtica,”  says  Strabo,  “ are  distinguisbed  from  those  of  Aquitania 
by  tbeir  language  as  well  as  by  tbeir  pliysical  cbaracters.”  Antliro- 
pologically,  tberefore,  tbere  is  some  reason  for  considering  tbe  Bas- 
Bretons  as  Celts.  Tbe  skull  bas  really  tbe  same  cbaracters  as  tbat 
of  tbe  Auvergnians,  and  the  living  représentatives  of  tbe  type  are 
similar,  althougb  somewhat  modified  by  contact  with  tbe  Gallo- 
Bretons,  who  consist,  for  the  most  part,  of  populations  who  came 
over  from  Great  Britain  about  tbe  fiftli  century  ; and  of  natives  of 
Belgium,  who  came  over  some  centuries  previously.  We  are  in- 
debted  to  M.  Broca  for  tliis  information.  Tbe  name  Arvcrne 

A 


460 


CELTIC  TYPE. 


[Ch ap.  x. 


Vercingétorix  is  Celtic.  The  type  of  the  Auvergnians  of  the 
présent  day  is  tliat  of  the  Bas-Bretons,  though  more  pure,  and  may 
he  looked  upon  as  that  of  the  people  of  Celtica  at  the  time  of 
Cæsar  and  Strabo.* 

The  Auvergnians  are  less  tall  than  the  Belgæ  and  other  Gauls  of 
the  north  ; their  hair  is  broavn  or  dark  cliestnut  ; the  eyes  gray, 
greenish,  or  of  a light  shade.  Their  brachycephaly  is  on  the 
average  84-07  in  the  sériés  of  St.  Nectaire  studied  by  M.  Broca. 
Their  cranial  capacity  is  considerably  greater  than  that  of  Parisians. 
Their  forehead  is  avide  and  fidl,  although  the  anterior  cranium  is 
less  developed  relatively  to  the  posterior  than  in  Parisians;  the 
occiput,  although  avell  rounded,  falls  straiglit.  The  superciliary 
prominences  are  very  much  developed.  The  zygomatic  arches, 
examined  according  to  the  normct  of  Blumenbach,  are  among  the 
least  prominent  to  be  met  avith,  hence  in  a great  number  there  is  a 
négative  pariétal  angle.  The  face  is  large  in  proportion  to  the 
cranium,  and  they  are  leptorrhinian  and  orthognathous.  In  the 
living  subject  the  face  appears  decidedly  fiat  and  of  rectangular 
sliape,  the  clieek-bones  are  occasionally  large  and  avide,  the  loaver 
jaav  square.  The  bridge  of  the  nose  is  someavhat  concave,  and 
inclined  to  turn  up,  projects  but  little,  and  is  as  if  buried  in  a 
dépréssion  in  the  middle  of  the  face.  Taking  it  as  a avhole, 
the  head  is  large,  the  neck  being  so  narroav  in  proportion  that 
the  angles  of  tho  jaw  project  considerably  beyond  it.  The  Au- 
vergnians are  robust,  very  muscular,  their  limbs  being  tliick  and 
short,  t 

So  in  France  ave  meet  avith — (1)  In  the  north,  a blonde  type, 


* It  is  important  to  distinguish  hero  betaaæen  tho  people  and  the  chiefs. 
These  latter  conducted  the  expéditions  to  Delphos,  to  Rome,  and  into 
Galatia,  and  particularly  excited  the  attention  of  tho  Romans.  These  wero 
the  powerful  and  fair-complexioned  Gauls,  the  latest  arrivais  in  the  country 
at  the  fifth  century  before  our  era,  who  bore  tho  name  of  Belgæ  and 
Kymris.  But  below  them  there  wero  tho  people  over  whom  they  had 
dominion,  namely,  tho  Celts  proper. 

t “ La  Race  Celtique  Ancienne  et  IModerne  : Arvernes  et  Armoricains, 
Auvorgnats  et  Bas-Bretons,”  by  P.  Broca,  “ Revue  d’Anthrop.,”  vol.  ii., 
1873. 
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more  particularly  représentée!  in  Picardy,  and  extendmg  îtself 
into  tire  Ardennes  (Walloons)  on  tire  Belgian  frontier,  in  Cham- 
pagne and  Burgundy.  The  Ganls  represented  on  the  Roman 
tomh  of  Jovian  near  the  cathédral  at  Rheims  are  a good  example 
of  this  type.  (2)  In  the  centre,  the  Celtic  type  ahove  mentioned. 
(3)  In  the  south,  several  types— a very  brown  and  complex  one, 
reminding  us  of  the  ancient  Phocæan  colony  of  Marseilles-  another, 
which  is°the  Basque  type  ; and  a thircl,  which  lias  however  its 
highest  expression  beyond  oui  frontiers,  perhaps  about  the  Canary 
islands.  Let  us  follow  it  from  this  side. 


The  Berber  Type. 

The  Berber  type  is  scattered  throughout  the  vdiole  of  the  north 
of  Africa,  from  the  Gulf  of  Tripoli  to  the  océan,  from  the  Southern 
confines  of  the  Sahara  to  the  Mediterranean,  and  is  there  repre- 
sented by  the  Tawâreks,  the  Kabyles,  the  Berbers,  the  M’zahites, 
and  the  Shulus.  It  extended  at  one  time  as  far  as  the  Canaries, 
under  the  name  of  Guancha.  There  is  every  reason  to  helieve 
that  it  intrenched  upon  Southern  Europe,  and  that  the  oldest  stock 
of  the  Iberian  peninsula,  the  basin  of  the  Garonne,  and  the  islands 
cf  the  Mediterranean  is  Berber.  The  stature  of  this  type  is 
above  the  average.  He  is  well-proportioned,  but  less  shrivelled, 
more  muscular,  and  less  shapely  than  the  Arab.  His  skin  is  fair 
in  cliildhood,  and  readily  bronzes  on  exposure  to  the  ah’.  His 
hair  is  black  and  straight,  and  tolerably  abundant.  His  eyes 
are  dark  brown.  He  is  dolichocephalic  (74’4°),  leptorrliinian, 
though  not  excessively  so  (44-3),  and  moderately  orthognathous 
(81 ’8).  His  face  is  less  long,  and  its  oval  outline  less  régulai' 
than  that  of  the  Arab.  His  forehead  is  straight,  and  lias  at 
its  base  a transverse  dépréssion.  The  superciliary  ridges  are 
moderately  developed.  The  nose,  deeply  sunk  in  at  the  root,  is 
frequently  brusqué  without  being  aquiline,  sometimes  oblique 
in  front  and  tumed  up  at  the  hase,  so  as  to  allow  the  nostrils 
to  be  plainly  scen.  The  ears  are  set  out  from  the  liead.  His 
moral  characters  are  a strong  feeling  of  equality,  of  benevolence, 
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of  his  omi  dignity,  and  of  lois  individual  freedom  ; a great  want 
of  activity,  love  of  work,  economy,  fondness  for  his  home.  He 
is  a Mussulman  hy  accident. 

The  Moors  are  the  resuit  of  complex  Crossing  befrween  the 


Fia.  45. — Berber  type  : A Kabyl  of  tbe  Djurjura  (collection  of  Colonel  Dubousset). 

Berber  and  every  sort  of  ethnie  element  ni  winch  the  Arab 
prédominâtes.  One  of  their  characters  is  a tendency  to  obesity. 

The  Scmitic  Type. 

The  Scmitic  type  is  ono  of  the  most  tvide-spread,  by  a process 
of  infiltration  as  it  were.  The  ancient  Assyrians,  Syrians,  Phœni- 
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dans,  and  Carthaginians,  and  tlie  modem  Arabs  and  Jews  are 
ranged  nnder  it.  The  language  is  polysyllabic,  with.  a power 
of  inflection  Avithout  relation  either  as  to  vocabulary  or  grammar 
with  the  Aryan  languages,  its  principal  ethnie  connection  being 
that  of  form.  Eawlinson,  in  the  following  terms,  describes  the 
type  represented  on  the  Assyrian  monuments  : “ The  forehead 
straight  but  not  high,  the  full  broAV,  the  eye  large  and  almond- 
shaped,  the  aquiline  nose,  a little  coarse  at  the  end  and  undiüy 
depressed,  the  strong  firm  moutli  with  lips  somewhat  over  thick, 
the  well-formed  chin,  the  abundant  hair  and  ample  beard,  both 
coloured  and  black,  ail  these  recall  the  chief  peculiarities  of  the 
Jew,  more  especially  as  he  appears  in  Southern  countries.  The 
moral  traits  of  the  Semite  are  equally  characteristic— a marvellous 
activity,  as  exemplified  on  the  sea  by  the  Phœnicians,  and  on 
lar.rl  by  the  Israélites;  the  love  of  gain,  which  engenders  the 
commercial  spirit  ; a disturbed  nomadic  life,  among  the  Hebrews, 
from  the  taking  of  Jéricho  to  the  destruction  of  Jérusalem,  and 
Avhich  is  still  kept  up,  though  moclified  by  the  necessities  of  social 
life,  egotism  of  sect,  attachment  to  old  institutions,  the  want  of  a 
God  peculiarly  and  nationally  their  oavii,  of  which  this  proverb 
is  the  - écho — Out  of  the  Church,  no  salvation — Hors  l’Eglise, 
point  de  salut. 


The  Arabian  Type. 

\ 

The  Arabian  type  Avili  serve  as  an  example  of  the  modem 
Semite.  The  Arabs  made  their  appearance  in  the  night  of  time, 
under  the  name  of  Ariba,  and  more  especially  of  Aclites.  The 
Koran  mentions  their  Cyclopean  buildings  in  Arabia.  Later  on, 
they  form  two  great  families,  Jectanides  in  the  Yemen,  and  the 
Ismaélites  in  the  north  of  the  peninsula.  In  622  of  the  TIegira 
of  Mahomet  their  nationality  is  planned  out,  they  commence  a 
movement,  and  either  by  conquest,  or  infiltration  from  time  to 
time,  they  at  last  spread  over  the  greater  part  of  Africa,  and  half, 
at  least,  of  Asia.  They  are  noAV  to  be  met  with,  in  greater  or  less 
number,  from  Egypt  to  Morocco,  especially  in  Algeria,  where  they 
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are  diminishing,  from  Abyssinia  to  the  Fellatah  country,  from  the 
Gulf  of  Aden  to  Kaffraria,  even  beyond  Lake  Tanganyka,  where 
tliey  were  before  Livingstone  ; from  the  Mediterranean  and  the 
Eed  Sea  to  the  Bolor  Mountains  on  the  one  side,  to  the  mouths  of 
tlie  Ganges  and  Cambodia  on  the  other.  AYith  the  exception  of 
Malaisia  and  Madagascar,  they  hâve  always  kept  to  countries 
bordering  on  the  tropics.  Even  in  Spain  they  hâve  left  traces  of 
their  lineage.  In  the  sonth-east  of  France  some  vestiges  of  them 
are  described  under  the  name  of  Saracens.  ïhe  Arabian  type  is 
one  of  the  finest  in  the  world,  says  Larrey.  The  skull,  seen  from 
above,  describes  a perfectly  regular  oval.  The  face,  wliich  is  long 
and  thin,  forms  another  oval,  with  a no  less  regular  outline.  The 
complexion  continues  perfectly  fair  as  long  as  it  is  not  exposed  to 
the  action  of  the  air,  but  becomes  bronzed  very  qnickly.  The  hair 
and  beard  are  glossy  and  jet  black,  the  limits  of  their  implantation 
being  very  defined.  The  eyes  are  black.  The  palpébral  apertures 
almond-shaped,  and  fringed  with  long  black  eyelashes.  The  fore- 
lread  is  not  very  high,  the  curved  nose  and  receding  chin,  liowever, 
give  to  the  profile  rather  a round  than  straight  form.  The  super- 
ciliary  arches,  as  well  as  the  glabella,  are  only  slightly  developed. 
The  root  of  the  nose  is  somewhat  sunk  in,  so  that  the  forehead  and 
the  bridge  of  the  nose  are  almost  in  a direct  line.  The  nose  is 
aquiline,  and  the  point  is  separated  from  the  alæ,  and  descends 
below  them,  curving  down  like  the  eagle’s  beak.  The  cheek-bones 
do  not  project,  the  mouth  is  small,  the  teeth  are  white  and  vertical, 
the  ears  are  well  shaped,  rather  small,  and  close  to  the  head.  The 
stature  is  slightly  below  the  average  in  Arabia,  and  a littlc  above  it 
in  Algeria.  The  Arab  is  slirivellod  and  nervous,  his  neck  is  well 
placed  upon  the  shoulders.  lie  is  dolichocephalic  (7G'3  on  the 
living  subject,  74‘0  on  the  skull).  Moderately  leptorrhinian  (45-5), 
and  the  orbital  index  mesoscmic  (88-6).  There  exists  however  a 
type  slightly  differing  from  tire  preccding,  and  which  we  may  terni 
coarse.  The  skin  is  less  smooth,  the  nose  thicker,  its  cxtremity 
being  in  a round  mass  and  somewhat  depressed,  as  Ilawlinson  says. 
The  general  shape  of  the  body  is  rather  lumbering.  Were  not 
this  the  description  of  the  ancient  Assyrians  we  miglit  suppose 
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tliat  this  ivas  a cross-breed.  One  of  the  results  of  Crossing  with  the 
Arab  is  the  tendency  to  corpulence. 

The  moral  traits  of  the  Arab  are  those  of  the  Semite  in  general, 
modified  by  an  enervating  and  fatalist  religion.* 

Our  object  not  being  to  give  a description  of  every  type,  but 
sitnply  to  give  a few  examples  of  each,  Yve  shall  omit  the  JeYvish 
type,  Yvhich  is  Yvell  knoYvn,  as  Yvell  as  the  Etruscan  and  Albanian 
types,  respecting  Yvhich  Yve  hâve  but  little  information,  and  pass  on 
rapidly  to  another  group. 


CHAPTEE  XI. 

FINNISH  AND  LAPP  TYPES — MONGOLIAN,  ESQUIMAU,  AND  SAMOYED 

TYPES MALAY  AND  POLYNESIAN  TYPES AMERICAN  AND  PATA- 

GONIAN  TYPES RED-AFRICAN  TYPE. 

The  Finnish  Type. 

The  Finnish  type  forms,  as  it  Yvere,  the  connecting  link  between 
the  blonde  types  of  Europe  and  the  brachycephalic  types  of  Asia. 
It  extends  from  Lapland  and  the  coiuitry  of  the  Samoyedes,  from 
the  confines  of  SYveden  and  the  Baltic  to  the  river  Yenissei,  from 
the  White  Sea  to  the  middle  course  of  the  Volga,  as  far  as  the 
53rd  degree  of  north  latitude.  It  includes  the  Ostiaks  of  the  Obi, 
the  Tchuvatches,  the  Tcheremisses,  the  Morduins,  the  Votiaks,  and 
Permians  of  Central  Eussia,  and  the  Einlanders,  Estlionians,  and 
Livonians  of  the  Baltic.  The  Eins  hâve  long  hair,  usually 
reddish  or  yellowish,  of  a flaxen  or  whitish  hue,  and  more  rarely  ^ 
chestnut.  The  Einlanders,  the  Tcheremisses,  the  Tchuvatches,  the 
Ostiaks  of  the  Obi,  and  especially  the  Votiaks,  hâve  red  hair. 
Ihe  fiery  red  colour  is  not  as  frequent  among  other  people  as 
tliese  last  ( Rühs ).  Their  beard  is  moderately  full,  and  is  generally 

* For  tho  parallel  botweon  the  Arab  and  tho  Borbor,  see  “ Anthropologie 
do  l’Algérie,”  by  General  Faidherbe  and  Dr.  P.  Topinard.  Paris,  1874. 
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red.  Tlie  eyebrows  are  thick,  the  eyes  sunken,  of  a blue,  grecnlsli 
gray,  or  chestnut  sliade.  The  palpébral  aperture  is  narrow.  Tlieir 
complexion  is  fair  and  usually  covered  with  freckles.  The  nose  is 
■straight,  the  nostrils  small.  The  cheelc-bones  are  prominent, 
owing  to  the  thinness  of  the  face,  the  lips  small.  The  teeth 
rapidly  wear  away  ; the  chin  is  round,  the  ears  are  high,  broad, 
and  flat.  In  eight  individuels  measured  by  Dr.  Beddoe  the 
cephalic  index  was  8 * 3 1 . The  craniology  of  the  Finnish  type  lias 
only  been  studied  on  a few  specimens.  Five  skulls  of  Finlanders, 
measured  by  M.  Broea,  liad  an  average  index  of  837;  and  tliose  of 
four  Esthonians  an  index  of  80'4.  Their  mesorrhinia  and  tlieir  sub- 
nasal prognathism  approximate  them  to  the  yellow  races.  It  would 
be  interesting  to  know  if  their  orbital  index  is  megasemic  as  in  these. 
Ihe  stature  of  the  Fins  is  below  the  average,*  and  consequentlv 
liigher  than  that  of  the  Lapps.  Their  neck  is  small,  the  chest  narrow 
and  flat,  the  arms  long,  the  hands  broad,  the  pelvis  broad  in  propor- 
tion to  the  trunk,  the  legs  short,  slim,  and  tapering,  the  feet  flat. 

The  Fins  are  of  simple  manners,  of  sedentary  habits,  and  of 
spiteful  disposition.  They  are  a hunting  and  fishing  people. 
Tliey  bave  a national  poem,  the  Ivalevala,  fragments  of  which  liave 
been  transmitted  orally  from  génération  to  génération.  Their  naine 
appeared  in  history  about  the  first  century  before  and  the  second 
after  our  era  ( Pliny , Jornandbs). 

The  Finnish  type  is  clearly  separated  from  ail  the  surrounding 
types,  and  witliout  being  European,  it  is  more  nearly  allied  to  it 
than  to  the  Mongolien  type.  It  is  this  which  partly  gives  to  the 
Itussians  of  the  north  their  physical  characters.  When  we  see  in 
the  blonde  type  fiery-red  coloured  hair,  with  freckles,  we  may  fairly 
attribute  them  to  this  fact.  It  would  not  be  surprising  if  we  were 
so  to  regard  similar  cases  of  thiskind  observedboth  in  England  and 
France.  Moreover,  there  lias  liitherto  been  no  proof  that  the 
Finnish  type  really  existed  in  Western  Europe,  but  it  is  probable 
that  a certain  number  of  Fins  were  among  the  invaders  wlio  laid  it 
waste.  Neitlier  in  the  description  of  Attila  by  Priscus  nor  in  that 


* Six  kundred  and  eighty-two  Fin  soldiers,  liowever,  measured  by  Bons- 
dorff,  hadan  average  stature  of  1*714  mètre  (P). 
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of  tliQ  Hrnis  can  tlxeir  type  be  recognised  ; and  yot  bands  of  Pins, 
witliout  a doubt,  accompanied  tbat  warrior.  * 

A mon  g the  Pins,  nevertkeless,  exceptional  characters  are  to 
be  fonnd — as  low  stature,  black  bail'  and  eyes,  flat  nose,  liigh 
cbeek-bones,  &c.,  wliicb  must  be  attributed  to  Crossing  witli  tbe 
Lapps,  and  more  frequently  witk  the  Mongolians.  Tbe  Morduins 
in  particular,  tbe  least  pure  of  tbe  tribes  mentioned,  bave  a con- 
sidérable mixture  of  Mongolian  blood  in  them.  The  Voguls,  wlio 
speak  a Pinnish  language,  bave  the  same  ; Pallas  says  tbey 
resemble  tbe  Kalmulcs. 

Tbe  Himgarians,  or  Magyars,  are  clianged  in  anotber  sense  by 
tbeir  mixture  witb  Tiu’ks,  Kbazars,  Bulgarians,  and  Eoumanians. 
Historians  make  tbem  to  be  descended  from  the  Ostiaks,  or  ratber 
to  bave  corne  from  a country  beyond  tbe  Ural  mountains,  called 
Ugria.  Linguists  speak  of  them  as  having  a Pinnish  language,  and 
etlinologists  take  note  of  certain  of  theh'  ethnie  traits,  wbicli 
recall  tbeir  tent  life  and  tbeir  skill  in  tbe  saddle.  At  tbe  présent 
day,  among  tbe  upper  classes,  tbey  form  one  of  tbe  most  beautiful 
types  in  Emope.  Of  a stature  below  tbe  average,  tbey  bave 
regular  features,  a coarse  {âpre)  or  fan'  complexion,  black  kair  and 
eyes,  a fiül  and  dark  beard.  The  sligbt  obliquity  of  tbe  eyes,  and 
rather  higli  cbeek-bones  among  some  of  tbem,  remind  one,  not  of  tbe 
Pinnish  type,  but  of  a Mongolian  influence.  Tbe  ancient  Hungarian 
type  is  only  met  ivith  among  tbe  lower  classes. 

AVitkthis  Pinnish  question  is  connected  tbat  of  certain  mysterious 
tribes  of  ancient  Àsia.  To  the  west  of  the  Hiong-nu,+  Tvhose 
incessant  incursions,  from  tbe  second  century  before  oui'  era  to 
the  second  century  afterwards,  compelled  the  Cbinese  to  build  the 
Great  AV  ail,  there  existed,  says  Matuanlin,  tbe  Cbinese  kistorian, 
anotber  tall  people,  ivitb  green  eyes  and  red  hair,  ivho  from  being 
under  subjection  to  tbe  Hiong-nu  became  independent,  namely,  the 

See  “ Des  Tribus  Mongoles,”  by  Pallas,  in  “ Mom.  du  Muséum  d’Histoiro 
Naturelle,”  vol.  ivii.  ; and  “ Voyages  dans  l’Empire  de  Russie,”  by  the  samo 
autlior  ; translated  into  French  by  G.  de  la  Peyronie,  Paris,  1788  95. 

f Hiong-nu,  Hiong-nou,  Hiung-nu,  Hioung-nou,  or  Henng-noo.  M.  Maury 
also  writes  Chiong-nou. 
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Ou-sioun.  Another  people,  tlie  Ting-ling,  with  green  eyes  and 
red  hair,  is  mentioned  at  the  sanie  epocli,  as  existing  beyond  tlie 
Altai  mountains,  in  tbe  countries  of  tbe  Yenissei.  A tbird  inlia- 
bited — from  648  to  874 — tbe  nortb  of  tbe  Chinese  Empire,  near  tbe 
Obi  or  the  Irtish,  namely,  tlie  Kiekars,  the  issue  of  the  Kiang- 
kuans,  or  Kakas  of  Klaproth.  Tliey  were  tall,  and  also  had  red 
hair,  fair  complexion,  and  green  eyes;  “black  hair  was  looked  upon 
as  a prodigy.”  Lastly,  contemporaneously  with  Matuanlin,  that  is 
to  say  about  tlie  twelfth  century,  barbarous  tribes  presentmg  these 
characters  occupied  the  same  régions.  He  considered  them  to  be 
the  descendants  of  the  Kiang-kuans. 

The  existence,  fonnerly,  in  the  centre  and  m the  north  of  Asia 
of  a race  with  green  eyes  and  red  hair  is  therefore  establislied. 
But  whence  did  it  corne  ? That  ail  the  popiüations  of  the  région 
at  the  présent  time  hâve  black  hair  and  eyes,  and  that  the 
Samoyedes,  to  wliom  one  would  imagine  they  might  belong,  are 
in  this  category,  and  are  of  short  stature,  with  a smoky-yellow 
complexion,  is  a fact  well  worthy  of  oui  attention. 

Desmoulins  professed  to  liave  fourni  it  in  the  Baskirs,  many  of 
whom  hâve  red  hair  ; in  the  Ivirghis  ; in  the  Yakoutas  ; in  a word, 
in  the  whole  Turkish  race.  But  red  hair  and  green  eyes  are 
altogether  exceptional  in  these  different  groups,  wliicli  are  dis- 
tinguished,  on  the  contrary,  by  tlieir  black  hair  and  eyes.* 

Another  solution  to  the  question  présents  itself.  The  funda- 
mental  traits  indicated,  with  the  exception  of  the  stature,  are  those 
of  the  great  majority  of  the  Fins.  Green  eyes  are  less  connnon,  it 
is  true,  among  these  tlian  bluo  eyes,  but  we  may  consider  that  a 
change  lias  taken  place  in  tliem  by  Crossing.  Oui-  own  opinion 
is  that  the  peoples  of  ancient  Asia,  with  green  eyes  and  red  hair, 
ought  to  bc  looked  upon  as  the  progenitors  of  tlie  Ostiaks, 
Tchuvatches,  &c.+ 

We  hâve  just  spolccn  of  tlie  Turks  ; it  is  necessary  to  say  a few 

* See  “ Histoire  Naturelle  des  Eaces  Humaines,”  by  A.  Desmoulius. 
Paris,  1826. 

t A translation  of  the  annals  of  the  Hiong-nu  was  publislicd  last  year  in 
the  “ Journal  of  the  Authrop.  Iustitute,”  with  annotations  from  “ Doolittle’s 
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Avords  further  respecting  tliem.  They  hâve  been  also  designated 
l,v  the  name  of  Turanians,  under  the  supposition  tliat  Turân, 
whose  struggles  with  Iran  are  mentioned  by  the  Zend-Avesta,  was 
occupied  by  populations  having  this  origin.  Linguists  make  tliem 
enter  into  their  Tâtâr  branch  of  the  Uralo-Altaïc  family,  whose 
other  branches  are  the  Samoyedan,  the  Finnish,  the  Mongolian, 
and  the  Tungusian.  In  the  saine  branch  they  range  tlio  Yakuts, 
the  Ivirgliis,  divided  into  Bouroutes  and  Kaïsaks,  the  Turcomans, 
the  Uzbeks,  the  Nogays,  the  Osmanlis,  or  Turks'  proper,  &c. 

The  descent  of  the  Turks  lias  been  fully  established  by  Ivlap- 
roth.  The  name  is  derived  from  the  Thu-kin,  wlio  inhabited  the 
Altaï  about  the  sixth  century,  not  far  from  the  famous  tribe  of  the 
Ouigours,  both  being  descendants  of  the  Hiong-nu,  at  the  time 
of  their  dispersion  in  263  of  our  era.  In  1034,  one  of  their 
bands,  the  Ghazneoïdes,  brolce  through  into  Western  Turkestan. 
At  the  close  of  the  eleventh  century  they  were  before  Constanti- 
nople. An  important  group  under  the  name  of  White  Huns  had 
made  the  conquest  of  India,  and  are  the  ancestors  of  the  présent 
Jahts.*  The  Yakuts,  now  betvveen  the  Yenessei  and  the  Obi,  were 
then  more  to  the  south,  and  were  separated  from  the  principal 
mass  at  the  time  of  the  dismemberment  of  the  empire  of  Gengis- 
Khan.  The  Kirghis  and  the  Uzbeks  are  looked  upon  as  the  more 
or  less  changed  remuants  of  the  Ouigours,  whose  language  the 
Bouroutes  still  speak.  The  actual  existence  of  a particular  group 
designated  by  the  name  of  Turks,  and  in  subjection  to  that  portion 
of  the  Mongolian  race  to  which  has  been  given  that  of  Turanians, 
is  therefore  certain.  But  are  there  any  remains  of  tliem,  and  what 
is  their  type  1 The  Tchuvatches  of  whom  we  thought,  speak  a 
Tâtâr  language,  but  as  regards  physique  they  are  Fins.  The 
Yakuts  are  absolutely  Tungooses  ; the  Turcomans,  the  Uzbeks,  and 


Vocabulary  and  Handbook.”  The  tall  people  to  the  west  of  the  Hiong-nou 
bear  the  name  of  Woo-sun,  and  hâve  the  same  complexion  as  the  Ting- 
ling.  We  find  there,  also,  the  Keen-kwan,  whose  ancestors,  in  the  yenr 
200  b.c.,  were  the  Hakkas. 

* The  Whito  Huns,  or  Ephthalitcs  of  M.  Vivien,  of  St.  Martin,  must  not 
be  confounded  with  the  Huns  of  Attila,  who  are  true  Mongoliaus. 
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the  Kirghis  are  also  Mongolians  in  varieras  degrees.  The  Üsmanlis 
hâve  so  crossed  \vith  the  Circassians  and  the  Greeks  that  they  hâve- 
become  Europeans.  The  Tfitârs  of  Ivashan  and  of  the  Crimea  are 
intermediate  as  regards  their  physiognomy.  To  sum  up  : a primi- 
tive Turk  must  hâve  existed,  but  it  is  impossible  to  détermine  at 
wliat  period.  It  is  probable  that  it  approximated  to  the  Mongolian 
type. 

The  Lapp  Type. 

The  Lapp  type  is  ivell  knovn,  but  its  parentage  is  not  so;  It  is 
confined  to  the  parts  of  ISTorway,  Sweden,  and  Itussia  winch.- 
border  upon  the  jSTorth  Cape,  and  formerly  went  down  more  to  the- 
soutli,  from  wlience  it  has  been  expelled  by  the  Fins.  Linnæus- 
describes  it  in  these  ternis  : Lappones  corpore  parvo  ; capülis 
nirjris,  brevibus,  redis  ; occulorum  iridibus  nigrcsccntibus ; and  thus 
speaks  of  the  Fins  as  compared  ivith  them  : Fennoncs  corpore 
toroso  ; capülis  flavis,  prolixis  ; occulorum  iridibus  fuscis.  The 
Lapps  are  very  short  of  stature,  and  ill-looking.  The  head  is 
thick,  the  chest  broad,  the  figure  slim,  the  legs  short  and  slender. 
The  forehead  is  broad  and  low,  as  ivell  as  the  face.  They  hâve 
large  brown  hollow  eyes  ; the  nose  is  short  and  fiat,  and  very  wide 
at  the  root.  The  hair  is  hard,  short,  and  of  black  coloiu’,  and  they 
hâve  but  little  beard.  The  complexion  is  pale,  according  to  some, 
yellowish-brown  according  to  others.  The  cheek-bones  are  promi- 
nent, the  chin  pointed.  The  eyelids  are  oblique,  according  to 
M.  Yanderkinderc.  Their  cephalie  index  is  85,  the  highest 
average  brachyceplialy  yet  observed.  They  are  less  mesorrhinian 
and  less  prognathous  than  the  Fins.  Their  characters,  in  short, 
separate  them  from  the  latter  race,  and  bring  them  nearer  to  the 
Samoyed  races.  Their  mesosemic  orbital  index,  however  (87’5), 
is  not  that  of  the  yelloiv  races.  Iieduced  in  number  to  9000 
( Guillard ),  they  liavc  continued  tlic  only  nomadic  European  race. 
The  reindeer  occupies  the  whole  of  their  time  and  «attention.*  We 

* Soo  “Lapons,”  by  Léon  Guillard  and  Bertillon,  in  “ Encycl.  des  Sciences 
Med.,  2nd  sériés,  vol.  i.  ; “Parallèle  des  Lapons  ot  des  Esquimaux,”  by 
H.  Guérault,  in  “ Méin.  Soc.  Anthrop.,”  vol.  i.  ; “On  tho  Laplanders,”  by 
F.  Campbell,  in  “Traus.  Soc.  Etlinol.,”  1SGG;  &e. 
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miglit  here  be  tempted  to  describe  tbe  Samoyed  type,  but  as  it  îs 
clearly  Mongolian,  Ave  shall  liold  it  in  reserve  to  speak  of  it  in  its 
proper  place. 

i 

The  Mongolian  Type. 


Tbe  Mongolian  type  corresponds  to  that  of  tlie  yelloAV  races  in 
general.  Its  naine  is  derived  froni  a small  tribe  to  tbe  nortli  of  tbe 
desert  of  Gobi,  near  the  Kara-kara  monntains,  so  sadly  celebrated 
by  Gengis-Ivhan  at  tbe  commencement  of  tbe  thirteentb  century. 
It  bas  not  been  sliown  tbat  tbe  traits  of  tbis  borde,  now  designated 
by  tbe  nanie  of  Mongol-Kalkas,  best  exbibit  those  of  tbe  Asiatic 
races  scattered  to  tbe  east  of  tbe  Obi,  tbe  Caspian  Sea,  and  tbe  Bay 
of  Bengal  ; but  custom,  whetber  riglitly  or  wrongly,  bas  adopted 
tbe  name.  Tbe  general  cbaracters  of  tbe  type  are  tbe  following  : 
Tbe  skin  is  of  a pale  yellmvisb  colour,  more  or  less  tawny,  not 
mixed  eitber  with  red  or  brown.  The  bah'  is  straiglit,  stiiï,  some- 
what  long  and  black,  its  transverse  section  being  more  or  less 
round  and  large.  The  beard  is  scanty  as  well  as  the  vvbiskers,  and 
tbe  bair  on  tbe  upper  lip  consists  of  two  délicate  pencils,  Avbich  are 
sometimes  long.  The  body  is  more  or  less  bare.  Tbe  head  is 
tbick,  sometimes  bigb,  sometimes  short,  its  cranial  capacity  being 
between  that  of  tbe  negro  and  that  of  tbe  European.  Its  summit 
is  sometimes  flat,  sometimes  raised  into  a crest  antero-posteriorly, 
corresponding  to  tbe  sagittal  suture.  The  superciliary  arches  and 
tbe  glabella  are  very  slightly  marked,  tbe  interval  between  tbe 
orbits  is  considérable.  The  face  on  tbe  wbole  is  flat,  as  if  crushed 
ni  everywhere,  and  broader  about  tbe  situation  of  tbe  cheek-bones, 
tbe  extemal  and  anterior  borders  of  whicli  look  upwards  and  out- 
wards.  We  sball  not  reiterate  the  description  of  tbe  Mongolian 
skull,  as  given  by  Prichard,  nor  tbat  of  Blumenbacb,  respecting  tbe 
prominence  of  tbe  zygomatic  arches,  and  sball  confine  ourselves  to 
stating  that  the  cbaracters  designated  sonie  ycars  ago  by  tbe  name 
of  Mongoloicl,  upon  wliicb  a doctrine  now  settled  Avas  based,  arc 
only  met  Avith  exceptionally.  The  pariétal  angle  in  particular  is 
one  balf  less  in  Mongols  tban  in  Ncav  Caledonians.  (Sce 
pages  246,  247.) 
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The  following  traits  hâve  more  value  : Flatness  of  the  skeleton 
of  the  nose  in  its  ensemble,  flattening  and  Avidening  of  the  interval 
between  the  orbits,  mesorrhinia,  oblitération  of  the  inferior  border 
of  the  anterior  nasal  aperture,  its  folding  over  into  two  lips  : by 
this  mark  alone  Ave  Avéré  able  to  recognise  the  upper  jaAv  of  a Chinese 
skull.  In  the  living  subject,  the  nose  is  broad  and  fiat  {épaté), 
concave,  round  at  the  back,  and  very  similar  to  that  of  the  negro 
in  the  disposition  of  the  nostrils  and  the  slight  consistence  of  the 
cartilages  of  the  base  ; but  it  is  small  and  generally  délicate,  while 
that  of  the  negro  is  thick.  Another  sériés  of  characters  is  derived 
from  the  eyes.  The  axis  of  the  eyelids  is  directed  obliquely  up- 
Avards  and  outAvards.  At  the  internai  angle  is  a vertical  falciform 
fold,  at  the  external,  a sort  of  transverse  duplication  of  the  upper 
eyelid,  Avhich  slightly  covers  the  eye,  and  appears  to  be  due  to  the 
small  size  of  the  palpébral  aperture  ; the  eyes  Avith  their  black 
irides  thus  appear  smaller.  The  orbits  give  indication  of  this  ; in 
otlier  types  their  great  axes  are  United  at  an  obtuse  angle,  open 
beloAV.  In  many  of  the  Mongols  there  is  scarcely  any  angle,  or 
rather  the  axes  are  perfectly  horizontal  (see  page  355). 

M.  Broca  bas  demonstrated  quite  unexpectedly  that  one  of 
the  least  variable  attributes,  not  only  of  the  most  typical  Mon- 
golian  races,  but  also  of  ail  those,  Avith  the  exception  of  the 
Esquimaux,  that  Ave  usually  associate  Avith  them,  is  megasemia  of  the 
orbital  index,  and  in  the  Chinese  it  is  93-8  (see  page  259). 

The  yelloAV  races  are  generally  very  prognatlious  (7 6 to  68  degrees). 
The  Esquimaux,  the  Chinese,  and  the  Malays  are  more  than  this, 
and  approximate  to  the  negro  type.  True  Mongols  and  other 
Western  tribes,  and  undoubtedly  also  the  Thibetans,  are  much  less 
so.  Their  stature  is  below  the  average,  their  neck  is  short,  their 
limbs  are  short  and  thick,  and  they  hâve  a tendency  to  corpulence. 
The  ability  to  bring  the  toes  together  in  such  a Avay  as  to  take  hold 
of  objects  is  someAvhat  common  among  them. 

Of  the  three  fundamental  types,  the  European,  the  FTegro,  and 
the  Mongolian,  the  last  exhibits  the  least  homogeneity  as  regards 
details.  Asia,  of  ail  parts  of  the  Avorld,  must  bave  been  the  most 
violently  convulsed  as  regards  its  populations.’  Its  prehistoric 
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révolutions  previouslyto  its  having  any  geographical  communication 
with  Europe  must  liave  been  very  numerous.  The  hordes  winch 
hâve  corne  forth  from  it,  as  from  a crater,  hâve  ail  been  nomads 
and  warlike.  We  find  numerous  évidences  at  the  présent  tune 
of  these  convulsions  : foreign  races  absolutely  dissimilar  as  to  type 
enclosed  in  the  midst  of  surrounding  average  types.  Instead  of 
the  flat  nose,  looked  upon  as  characteristic  of  the  yellow  races,  is 
frecpiently  seen  a prominent  nose,  of  firm  construction  and  arched. 
The  oblique  and  small  eye  is  found  replaced  by  a horizontal  eye 
like  our  own,  the  almost  invisible  superciliary  arches  by  prominent 
ones,  the  séant  and  paltry  pencil  of  hair  on  the  upper  lip,  by  a thick 
bushy  moustache.  There  is  frequently  no  prognathism  at  ail,  the 
face  becoming  almost  receding,  wliile  the  head  of  the  Kalmuck  of 
the  Altaï,  or  the  Mongol  of  Gobi,  is  a combination  of  the  two 
characters  of  which  we  liave  been  spealcing  with  an  external 
brachycephaly,  and  a no  less  remarkable  shortness  of  ail  the  vertical 
diameters  of  the  cranium  as  well  as  of  the  face.  The  head  of  the 
Esquimaux,  with  the  same  characters,  is  the  most  dolichocephalic 
in  the  world,  and  lias  the  greatest  vertical  diameters  of  the  cranium 
as  well  as  of  the  face.  These  are  two  sub-types  which  are  con- 
tradictory  in  some  respects.  In  describing  the  foregoing  under  the 
name  of  Mongolian  we  had  the  former  rather  in  mind — brachy- 
cephaly ; we  lay  more  stress  now  on  the  latter — doliclioceplialy. 
Prichard,  moreover,  considered  the  face  of  the  Esquimau  as  $ie 
best  expression  of  the  type  of  the  yellow  races. 


The  Esquimau  Type. 

The  Esquimau  type  is  found  in  its  higliest  expression  in  Green- 
land.  Dolichocephaly  and  extreme  height  of  the  sludl  become  less 
as  we  approach  Behring’s  Straits.  The  Aleutians  and  Koluslies 
would  form  the  passage  between  it  and  the  Samoycd  or  Mongolian 
type.  The  Esquimaux  liave  received  this  name  from  the  Mohicans 
(S ’eeman),  and  call  themselves  Innuit.  About  the  twelfth  century 
they  may  hâve  reached  the  Potomac  and  the  Delaware;  at  the 
fourteenth  they  penetrated  into  Groenland.  Prcviously  we  find 
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them  in  Asia.  Tliey  are  now  rapidly  decreasing  in  numbers  (Hall, 
Ilayes). 

Ihey  are  of  low  stature,  fat,  squat,  Avitli  Avide  shoulders  and 
large  heads,  large  limbs,  but  Avitli  small  Avell-made  feet  and  hands. 
The  face  is  fiat,  and  even  liolloAved  ont  about  the  région  of  tbe 
nose  j the  cheeks  are  full,  the  cheek-bones  extremely  prominent  • 
the  nose  is  broad,  small,  and  projecting  but  little  ; the  palpébral 
aperture  small,  the  eyes  blaclc  and  sunken  ; the  mouth  small, 
round,  Avith  a large  under  lip.  The  teetli  are  regular,  and  are  Avorn 
doAvn  to  the  gums  at  an  early  âge,  OAving  to  the  custom  of  employ- 


Fig.  46.—  Esquimau  type  : Skull  of  Greenlander  (Copenliagen  Aluseum). 


ing  them  in  preparing  skins.  The  hair  is  jet  black,  long,  hard,  and 
scanty,  and  on  a transverse  section  is  more  round  than  elliptical. 
The  beard  is  almost  absent.  “On  the  upper  lip  of  one,”  says 
Hayes,  “ some  coarse  black  hairs  Avéré  groAving  like  the  Avhiskers  of 
a cat,  and  also  on  the  chin.”  The  complexion  is  light,  or  dark- 
gray,  shoAving  the  redness  of  the  capillary  vessels  beneatli.  The 
skull  of  the  Esquimau,  Avhich  is  a pure  dolichocephalic,  gives  an 
index  of  71 '4  (Brocu),  71  *8  (Virchoïc),  71 ‘3  ( Bcsscls ).  It  forms  a 
long  parallclogram,  the  sides  of  Avhich  fall  doAvn  vertically,  and  in 
some  skulls  the  sagittal  crcst  is  so  marked  tliat  they  seem,  pliysio- 
logically,  scaphocephalic.  Thèy  are  the  most  leptorrhinian  knoAvn 
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(42-2).  Tlieir  prognathism  (71  *4)  corresponds  to  the  average 
degree  observed  in  ail  tlie  * yellow  races.  The  direction  of  the 
occipital  plane  very  nearly  approaches  that  of  the  Chinese.  The 
bones  of  the  nose  proper  are  the  narrowest  known,  the  orbits  are 
ronnd,  the  maxillary  bones  are  so  enonnous,  and  the  molar  bones 
so  large  and  thick,  that,  ont  of  a number  of  sknlls,  ve  are  able  to 
identify  the  Esquimau  skull  without  hésitation.* 

The  nomad  character  of  the  Esquimaux  in  summer  allies  tliem  to 
the  Lapps  and  Samoyedes,  from  which  they  are  separated  by  their 
making  use  of  dogs  for  sledging. 


The  Samoyecl  Type. 

The  Samoyecl  type  is  scattered  from  the  Mezen,  an  affluent  of 
the  Whitc  Sea,  to  the  river  Tvhatanga  in  Siberia,  and  from  the 
Arctic  Océan  to  the  vicinity  of  the  Altaï  and  Lake  Eaïkal.  The 
Khasovo  in  the  nortli,  and  the  Soiony  in  the  south,  are  its 
principal  groups  in  Asia.  Between  them  there  are  a number  of 
Einnish  or  Mongolien  tribes.  The  Samoyedes  make  their  appear- 
ance  in  history  in  1096.  The  following  description  speciafly 
applies  to  those  of  the  nortli-west,  wlio  are  the  best  known  : 
Their  stature  is  below  the  average,  if  not  diminutive,  but  greater 
than  that  of  the  Lapps.  They  are  fat,  squat,  with  short  legs,  the 
knees  turning  out  ; the  feet  are  srnall.  Their  liair  is  long,  harsh, 
jet  black  and  glossy.  They  hâve  very  little  beard.  Their  eom- 
plexion  is  of  a smoky-yellow  tint.  The  face  is  wide  and  fiat  ; 
the  check-bones  are  prominent.  The  nose  is  very  depressed,  and 
on  a level  with  the  cheeks  ; it  is  broad  and  fiat  at  the  root  ; the 
nostrils  are  wide  and  gaping.  They  liave  black  eyes,  long,  narrow, 
and  sliglitly  oblique  palpébral  apertures,  large  moutlis,  the  lips 
being  small  and  turned  up  (retroussée*)  A' 

* See  “ On  the  Esquimaux,”  by  King,  first  meiuoir  in  the  “ Journal  of  the 
Ethnological  Society,”  London,  vol.  i.,  1848  ; “ On  the  Esquimaux,”  by 
Sutherland,  in  “Journal  of  tho  Anthropological  Society,”  London,  vol.  iii., 
1865  ; &c. 

-(■  See  Latham’s  drawing  of  the  Samoycd  in  bis  general  trcatise  on 
Ethnography. 
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A drawing  of  the  skull  of  a Samoyed  lias  been  given  by 
Blumenbach,  and  tlie  description  of  onc  by  Mr.  Busk.  Tbe  bones 
are  narrow  in  tlie  former;  tlie  latter  is  brachycephalic  (86 -3)* 
and  platyrrbinian  : tlie  inferior  border  of  thc  malar  bones  and 
zygomatic  arches  turns  outwards,  there  is  a slight  crest  at  tbe 
vault  of  tlie  cranium,  tbe  orbital  axes  are  alxnost  horizontal,  tbe 
vertical  diameter  of  tbe  cranium  is  short  and  tbat  of  tbe  face  long. 
It  evidently  follows  from  this  that  tbe  Samoyed  sub-type  assimi- 
lâtes tbe  general  Mongolian  type  proper,  and  tbat  it  cornes  very 
near  to  tbe  Esquimau  sub-type.  In  its  norma  vertical ù it  recalls 
the  Lapp  tribe.  From  want  of  space  we  must  pass  over  tbe 
Tungusian  type,  to  which  tbe  Mantsbri  belongs,  and  which  differs 
in  sonie  respects  from  tbe  Mongolian  sub-type  proper  ; the  various 
types  in  Japan,  with  which  tbe  Corean  is  allied;  tbe  Kamtchadale, 
but  imperfectly  known  ; tbe  Thibetan,  to  wliicli  the  Chinese, 
tbe  Bmnese,  and  tbe  Annamites  are  albed,  and  wbicb  establisb 
tbe  transition  between  tbe  Mongol  and  tbe  Malay.  Tbe  Aïnos 
of  Japan,  tbe  Miâu  Tsz  and  tbe  Lolos  of  tbe  province  of  Yunnan, 
in  our  opinion  belong  to  tbe  European  group. 


The  Malay  Type. 

Tbe  Malay  type  embraces  tbe  wliole  of  thc  territory  called 
Malaisia. 

According  to  M.  Maury,  tbe  cradle  of  tbe  Malays  was  tbe 
mountains  of  Tliibet,  whence  they  passed  by  tbe  rivers  of  Indo- 
China.  Otbers  make  tbem  corne  from  Bornéo.  Mention  of  tbem 
is  made  for  tbe  first  time  in  1160,  from  wbicb  it  appears  tbat 
they  left  tbe  Palembang  country  in  tbe  island  of  Sumatra,  and 
were  tbe  founders  of  Singapore  in  the  peninsula  of  Malacca. 
Their  skin  is  liglit  brown,  sometimes  copper  coloured.  Tbe  liair 
is  straigbt  or  wavy,  standing  on  end  wben  eut  about  two  inches 
from  tbe  head,  long,  abundant,  and  jet  black.  They  bave  very 

* Many  dolichocephalic  skulls  have  been  collectod  in  the  Samoyed 
territory,  but  they  may  belong  to  other  races.  If  tho  Esquimaux,  so  doli- 
choeephalic,  bave  occupied,  as  it  is  said,  the  Southern  confines  of  Siberia 
they  must  necessarily  have  left  a train  of  dolichocéphales  behind  them. 
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little  beard.  The  nose  is  short,  Avide,  and  fiat,  thin  at  tlie 
extremity,  the  nostrils  being  dilated.  They  are  mesorrhinians 
(51-47),  and  bave  an  arrangement  of  the  loAver  border  of  the  nasal 
aperture  and  of  the  vomer  Avhicli  is  almost  characteristic.  The 
cheek-bones  are  Avide  and  prominent,  and  the  face  is  almost  as 
broad  as  it  is  long  ( Van  Leent).  The  profile  is  straight,  the 
interval  betAveen  the  orbits  Avide  and  flattened,  the  superciliary 
arches  imited,  and  almost  imperceptible. 

The  forehead,  says  Pickermg,  is  depressed  and  receding  in  the 
Mongols,  high  and  Avell  fonned  in  the  Malay.  The  occiput,  on  the 
contrary,  is  fiat,  vertical,  and  does  not  pass  beyond  the  line  of  the 
neck.  The  mouth  is  large,  the  lips  are  tliick,  and  their  prognathism 
is  the  greatest  that  has  been  met  Avith  in  the  yelloAV  races  (69 -5). 
The  teeth  are  of  a bluish-black  colour,  and  corroded  from  cheAving 
betel,  of  Avliich  they  make  constant  use.  They  are  brachycephalic. 
In  tAventy-nine  Javanese  examined  by  M.  Broca,  the  mean  index 
Avas  81-6.  Lastly,  they  are  very  short  of  stature,  slim,  and 
moderately  muscular. 

M.  Yan  Leent  speaks  of  tAvo  sorts  of  Malays,  some  shnilar  to 
the  yelloAV  races  Ave  hâve  described,  others  being  a mixture  of 
Caucasian  features.  The  Battaks  of  Sumatra,  from  Avhom  this 
sub-raee  is  named,  the  Macassars  and  Bugis  of  Celebes,  the  Dyaks 
of  Bornéo,  &c.,  are  among  the  latter.  The  Battaks  are  better 
built,  more  muscular,  and  taller  than  the  Malays  previously  spoken 
of.  Their  skin  is  of  a lighter  broAvn,  the  hair  fine  and  black,  some- 
times  chestnut,  the  beard  moderately  tliick,  the  nose  straight, 
ratlier  thin,  less  fiat.  The  cheek-bones  are  less  prominent,  the  face 
long,  the  mouth  someAvhat  small,  the  lips  less  tliick,  the  occiput 
round.  It  Avould  be  interesting  to  knoAv  Avhether  this  particular 
type  corresponded  Avith  those  dolichocephalic  skulls  Avhich  Ave  find 
labelled  in  our  collections  under  the  same  name  as  the  Malays 
before  spoken  of.  It  Avould  also  be  désirable  to  find  ont  Avhether 
it  is  not  derivcd  from  India.* 

* See  “ The  Malay  Archipelago,”  by  A.  It.  Wallace,  2 vols.,  London,  1859  ; 
“ Géographio  Médicale  des  Possessions  Néerlandaises  des  Indes  Orientales,” 
by  Yan  Leent,  in  “ Arch.  Méd.  Nav.,”  Paris,  1847,  &c. 
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Polynesian  Type. 

The  Polynesian  type  approaches  the  Malay,  and  must  be  sepa- 
xated  from  the  Mieronesian  type.  It  extends  from  the  Tonga 
Islands  and  Xeiv  Zealand  to  Easter  Island  in  the  Pacific.  The 
Kanaka  or  Polynesian  race  originated,  according  to  M.  de  Quatre- 
fages,  in  the  island  of  Booroo,  sitnated  to  the  Avest  of  Ceram,  one 
of  the  Moluccas.  Its  first  station  was  the  Tonga  and  Samoan 
Archipelago,  Avhence  it  Avas  dispersed.  It  xnade  its  appearance  at 
the  beginning  of  the  fifth  century  in  tlie  Marquesâs  Islands— in 
1100  at  Tahiti,  in  1200  at  Earotonga,  in  1500  in  Xew  Zealand, 
and  in  1700  in  the  Chatham  Islands.  Its  first  knoAvn  migrations 
took  place  tlierefore  into  Malaisia  a thousand  years  hefore  any 
mention  is  made  there  of  the  Malays.  The  two  races  are  looked 
npon  as  one  by  linguists,  Avho  speak  of  them  as  the  Malayo- 
Polynesians.  Moreover  there  is  much  reason  for  believing  that  the 
South  Americans  bave  some  relation  to  the  Polynesians. 

The  Polynesian  shonld  be  studied  in  the  Eastern  Islands,  Avhere 
lie  is  more  detached  from  the  Melanesian  element.  He  is  mesati- 
cephalic.  The  norma  verticalis  of  the  skull  exhibits  an  oval, 
swelling  out  on  a level  Avith  the  pariétal  bosses.  The  vaidt  is 
generally  occupied  by  a crest,  the  two  sides  of  whicli  incline  like 
the  roof  of  a liouse,  or  are  hollowed  out  in  a vide  channels,  after 
Avhich  corne  the  pariétal  protubérances  ; this  latter  arrangement  is 
termed  keel-shaped  (en  carme).  Ilis  megasemic  orbits  place  him 
in  the  sanie  group  as  the  Chinese,  the  Malays,  and  Americans.  The 
Kanakas  of  the  Chvliyliee  Islands  bave  the  highest  orbital  index  that 
M.  Broca  lias  observed  (95 A).  He  is  mesorrliinian  (49’3).  His 
sub-nasal  prognathism  of  G8  degrees  in  Xcav  Zealand,  70-9  in  the 
Marquesas  Islands,  and  75  at  Tahiti,  is  CAÛdencc  of  the  influence 
of  the  yelloAV  and  black  populations  Avith  Avhich  he  lias  been  mingled. 
But  as  these  crosses  Avould  only  increase  his  prognathism,  and  as  Ave 
cannot  find  any  neighbouring  race  Avhich  could  cause  it  to  diminish, 
Ave  must  corne  to  the  conclusion  that  the  principle  of  this  diminution 
is  to  be  found  Avithin  himself.  The  primitive  Polynesian,  tlierefore, 
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was  not  prognatlious  ; at  least  tlie  accepted  minimum  index,  of  75 
places  liim  on  the  confines  of  tlie  White  type. 

Tlie  nose  of  tlie  Polynesian,  called  by  some  travellers  short,  and 
by  others  projecting,  is  sometimes  straight,  sometimes  aquiline,  and 
more  nearly  approaches  the  American  than  tlie  Mongolian  type  ; it 
is  wide  only  at  tlie  nostrils.  The  malar  bones  are  large,  not  very 
-vvide,  and  the  face  is  oval,  not  coming  within  the  category  of  thosc 
decidedly  fiat.  The  superciliary  arches  project  but  little,  and  the 
falling  in  of  the  root  of  the  nose  is  not  very  deep,  which  clearly 
distinguishes  him  from  the  Melanesian  type.  The  eyes  are  blaclc, 
large,  and  well  formed,  more  or  less  full,  and  not  oblique.  The 
complexion  is  very  variable.  According  to  some  it  is  of  mahogairy 
colour,  of  others  of  a didl  copper  colour.  M.  Bourgarel  says  it  is  of 
a yellowish-olive  hue,  ligliter  sometimes  than  that  of  the  Malays, 

. especially  at  Tahiti.  Jacquinot  says  it  is  generally  tawny-yellow, 
mixed  with  more  or  less  dark  bistre.  The  hair  is  black,  thick,  and 
harsli  occasionally,  becoming  beautifully  curly  by  Crossing  with  the 
European.  The  beard  of  the  Polynesian  is  scant.  He  is  of  tall 
stature,  mil  built,  slight,  but  ivith  some  tendency  to  obesity. 


The  American  Type. 

The  American  type  is  that  which  was  most  commonly  met  with 
both  in  North  and  South  America  previously  to  the  arrivai  of 
Europeans,  the  Esquimaux  being  put  aside.  We  shall  describe  it 
according  to  the  best  authors,  especially  Morton.  The  average 
colour  of  the  skin  is  olive-brown,  variously  mixed  with  white  and 
red,  and  sometimes  amounting  to  a cinnamon  colour  ( Nott ).  The 
hair  is  long,  glossy,  black,  and  stiff  like  horsehair.  The  eyebrows 
and  eyclashes  are  thick,  but  the  hair  in  the  beard,  the  moustaches, 
and  on  the  surface  of  the  body  is  scant.  The  eyes  are  small  and 
sunken,  and  the  eyelids  exhibit  ail  the  varieties  observed  in  Asia, 
being  sometimes  contracted  and  oblique,  at  others  horizontal  as  with 
us.  The  superciliary  arches  are  more  developcd  than  in  the 
Mongolian  type.  The  nose,  sometimes  Asiatic,  is  more  frequently 
large,  prominent,  bridged,  and  even  aquiline  ( Catlin ).  The  nostrils 
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are  dilated.  The  cheek-bones  are  prominent,  the  face  is  round  or 
triangular,  the  jaivs  are  heavy  and  slightly  prognathous  ( Nott ). 
The  mouth  is  large,  and  the  teeth  are  vertical,  strong,  and  but  little 
liable  to  caries.  If  we  are  to  rely  on  the  method  of  cuhic  measure- 
ment,  followed  hy  Morton,  the  American  skull  is  one  of  the  least 
capacious  of  the  tvhole  lxuman  race.  It  is  more  frecjuently  dolicho- 
cephalic  than  bracliycephalic,  judging  from  the  collection  at 
Philadelphia.  That  at  the  Muséum,  on  the  contrary,  is  mesati- 
cephalic,  being  caused  hy  the  mixture  of  braehycephaly  and 
dolichocephaly  in  equal  proportions.  The  Mexicans  bave  an  index 
of  78 T,  the  Peruvians  of  78 -7  ( Broca ).  Dolichocephaly  is  more 
extensive  in  the  north,  according  to  Morton,  among  the  tribes  that 
originally  inhabited  the  east  of  the  Alleghanies,  and  braehycephaly 
among  those  to  the  west  of  the  Mississippi.  The  same  thing 
occurs  on  the  coasts  of  South  America.  The  Peruvian  skulls  are 
distinguished  by  their  quadrangular  form. 

A common  characteristic  of  the  Mexican  populations  is  flattening 
of  the  posterior  part  of  the  skull  which  is  vertical.  The  vertex  is 
often  pyramidal,  especially  when  looked  at  from  behind.  The 
forehead  is  moderately  broad,  but  low  and  receding,  upon  Avhich 
Humboldt  laid  sonie  stress.  The  orbits  are  quadrangular  and 
megasemic,  Avhich  is  an  important  fact.  The  skeleton  of  the  nose 
is  mesorrhinian.  Their  stature  is  generally  very  much  ahove  the 
average  of  Americans,  although  tliere  are  some  tribes  in  South 
America,  as  the  Patagonians  of  the  south,  and  the  Assiniboins  in 
the  north,  avIio  are  very  tall,  and  others,  as  the  Peruvians  and 
some  tribes  in  the  island  of  Vancouver,  that  are  rather  .short, 
proving  the  existence  of  divers  cléments  in  the  American  type.* 

To  sum  up  : the  American  in  bis  ensemble  approximates  to  the 
type  of  the  YelloAV  races  in  many  important  particulars.  Tlius  : 
his  face  and  nose  are  sometimes  liât,  the  colour  of  liis  skin,  the 
nature  of  his  hair,  the  colour  of  his  eyes,  the  sliglit  development 


* Seo  “ Crania  Amoricana,”  by  Morton,  Pliilaclolphia,  1839  ; “ Types  of 
Mankind,”  Nott  and  Gliddon,  Philadelphia,  1854  ; “ L’Homme  Américain,” 
by  A.  d’Orbigny,  2 vols.,  Paris,  1859  ; articlo  “ Américain,”  by  E.  Daily, 
in  “ Eneycl.  des  Sciences  Médic.,”  vol.  iii.,  1865;  &c. 
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ancl  harsknes's  of  his  pilous  System,  liis  small  eyes  with  narrow 
palpebml  apertures,  bis  orbital  megasemia,  &c.  Flattening  of  tlie 
occiput  is  met  with  also  in  some  races  of  Asia.  But  lie  also  ex- 
liibits  marked  différences,  sucli  as  bis  projecting,  convex,  and  com- 
paratively  narrow  nose,  bis  very  tall  stature,  tbe  small  capacity 
of  bis  cérébral  cavity,  and  bis  slight  prognatliism.  Tbese  are 
cbaracteristics  of  races  îvhich  bave  crossed,  one  of  tbe  éléments 
being  clearly  Asiatic,  and  tbe  otber  altogether  spécial — dolicbo- 
cepbaly,  tbe  European  nose,  &c.  Tbe  above  description  applies 
ratber  to  North  Americans.  Nevertheless  tbe  Toltec  sub-type,  to 
which  Morton  refers  tbe  natives  of  Mexico,  Peru,  and  New 
Granada,  differs  but  little  from  tliem.  Tbe  difficulty  of  American 
craniology  arises  from  tbe  fact  of  tbe  existence  of  sucli  extensive 
cranial  deformations.  By  basing  it  upon  them,  and  setting  aside 
some  rare  deformations,  we  migbt  bowever,  we  tbink,  take  out 
from  the  mass  of  Americans  two  ancient  peoples  wbo  practised 
deformation  of  tbe  bead — the  one  in  tbe  metbod  employed  by  tbe 
Nahuas,  tbe  otber  in  tbat  by  tbe  Aymaras.  (See  p.  183.)  Tbe 
Tehuelche  or  Patagonian  type  sboidd  also  be  set  aside,  and  tben 
we  migbt  take  account  of  those  singular  différences  of  complexion, 
pale  in  tbe  Botocudas  and  in  tbe  Guarani  race,  abnost  black  in  tbe 
ancient  Californians  and  tbe  Charmas  of  Uruguay,  whicb  are  now 
extinct. 

“The  Californians,”  says  La  Pérouse,  “bave  a similar  com- 
plexion to  tbat  of  tbe  negro  wbose  hair  is  not  woody.  Judging 
simply  by  their  colour,  one  would  imagine  oneself  amongst 
negroes  in  a plantation  in  the  island  of  St.  Domingo.”  “ Their 
hair,”  says  Ilollin,  “ is  long  and  very  tough.  Their  forehead  is 
low,  tbe  eyebrows  are  thick  and  black,  tbe  eyes  black  and  sunken, 
the  nose  is  short,  and  depressed  at  the  root  ; tbe  mouth  large,  tbe 
rnalar  boues  are  prominent,  the  lips  thick,  and  tbe  teeth  beautiful.” 
“ The  Charmas,”  says  Pricbard,  “ belong  by  their  colour  to  tbe 
Black  races,  or  those  wliicli  are  nearly  black,  with . scarcely  any 
mixture  of  red  tinge  in  tliem.  They  are  uprigbt,  well-proportioned, 
and  active  ; they  are  of  middle  stature,  and  about  an  inch  taller  on 
the  average  tban  the  Spaniards.  They  bave  a straight  bead  and 
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open  forehead,  regular  featiu’es,  although  the  nose  appears  narrow 
and  as  though  sunken  betiveen  the  eyes  ; the  eyebroAvs  are  séant, 
they  liave  no  beard,  and  very  little  hair  on  other  parts  of  the  body. 
The  hair  of  the  head  is  tliick,  very  long,  glossy,  and  ahvays  black. 
Their  liands  and  feet  are  smaller  than  those  of  Europeans,  and  the 
neck  of  the  Avomen  is  less  fnll  than  that  of  the  Indian.”  The 
characteristics  of  these  tAVO  races  therefore  partake  more  of  the 
American  Mongol  element  than  of  the  one  having  projecting 
features,  Avhich  Ave  are  about  to  describe. 

The  Patagorvian  Type. 

The  Patagonian  type,  or  rather  a certain  ancient  Patagonian  type, 
requires  that  Ave  sliould  speak  of  it  by  itself.  The  Avhole  popula- 
tion being  confined  to  one  extremity  of  the  continent,  Avhere  it  is 
shut  up  among  mountains,  there  is  greater  probability  of  its  being 
the  remains  of  some  primitive  race.  The  Patagonians,  or  Tehuelches, 
are  exactly  in  these  conditions.  Their  characters,  as  obtained 
from  a study  of  living  subjects,  are  the  folloAving  : They  are  very 
tall,  the  limbs  and  the  trunk  being  in  proportion  ; the  head  is  large, 
the  face  a long  oval,  the  complexion  olive  broAvn,  or  a tone  that 
Eitzroy  compares  to  old  mahogany  ; the  nose  is  short,  broad,  and 
fiat  ; the  forehead  bulging  (bombé)  and  prominent,  the  superciüary 
arches  are  moderately  pronounced,  the  chin  projecting,  the  beard 
and  moustaches  scanty.  Up  to  tliis  point  there  is  but  little 
différence  betAveen  it  and  the  average  American  type,  but  it 
specially  belongs  to  the  présent  race  of  Patagonians.  Eive  skulls 
procured  from  the  ancient  encampments,  or  preliistoric  paradera s 
of  Patagonia,  and  brought  to  the  Muséum  of  the  Laboratory  of 
Antliropology  belonging  to  the  Ecole  des  Hautes  Études,  by 
M.  Moreno,  présent  an  appearance  totally  distinct  from  ail  the 
other  American  skulls  in  the  collection.  At  first  sight  one  Avould 
think  they  Avéré  the  skulls  of  Esquimaux.  The  narroAvness  of  the 
forehead,  its  height,  its  bulging  atthclevel  of  the  frontal  bosses,  the 
antero-posterior  élongation  of  the  cranium,  its  posterior  paît  in  the 
form  of  an  inclined  plane,  and  thon  curved  round;  the  height 
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of  tlie  vertical  diameter  or  acroceplialy,  tlie  vertical  direction 
dowmvards  of  the  sides,  the  élongation  of  tlie  face,  tlie  projection 
fonvards  of  the  malar  bones,  the  degree  of  prognathism,  the  narrow- 
ness  of  the  interval  between  the  orbits,  the  harmony  of  form 
between  the  cranium  and  the  face — ail  tliis  is  Esquimau.  The 
teeth  themselves  are  wom  down  horizontally  as  in  this  race.  But 
it  is  wanting  in  many  of  their  characters.  Their  malar  bones, 
looked  at  in  profile,  project  fonvards,  and  fall  straight,  as  in  the 
Esquimau  (compare  Eigs.  46  and  47)  ; but  looked  at  in  front  they 
do  not  project  outwards,  and  are  not  unusually  large  : whence  the 


Fis.  47. — Patagonian  type  : SkuU  from  the  paraderos,  from  tho  collection  of  M.  ÎÆoreno 
(Muséum  of  the  Laboratory  of  Anthropology  of  the  École  des  Hautes  Études). 


oval  shape  of  the  face,  described  by  Lieutenant  Musters  as  that  of 
the  présent  Patagonian  race,  while  the  Esquimau  lias  a full  face 
and  has  very  vide  cheek-bones,  and  the  American,  barring  bis 
prominent  nose,  generally  has  it  both  broad  and  fiat.  The  cephalic 
index  of  those  five  skulls  is  72 '02,  that  is  to  say  they  are  the  most 
decidedly  dolichocephalic  in  the  world,  after  those  of  the  Esqui- 
maux, and  their  prognathism  is  69'4,  or  less  than  the  American, 
and  as  much  or  more  than  the  Esquimaux.  To  make  up  for  this,  they 
are  mesorrhmian,  very  nearly  approaching  to  platyrrhinian,  while 
the  Esquimaux  are  the  most  leptorrhinian  on  tho  face  of  the  globe. 
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Tliere  is  no  nnity  of  type,  it  is  true,  among  the  skulls  from  the 
paraderos  ; tliere  are  brachycéphales  to  be  found  among  them, 
sonie  ivitli  deformations,  and  sonie  without,  showing  that  at  that 
epoch  the  races  of  Patagonia  were  already  numerous.  But  the  type 
that  Ave  select  from  them  rnust  hâve  predominated,  for  the  average 
of  the  tAventy-seven  normal  skulls  of  M.  Moreno  are  dolichocephalic, 
75 -92.  HoAvever  this  may  be,  this  unexpected  approximation  to 
the  Esquimaux  suggests  sonie  curious  questions  for  considération. 
Are  the  Tehuelches  the  autochthonous  dolichocephalic  element, 
Avhich,  by  its  Crossing  Avith  a race  of  Asia,  lias  given  origin  to  the 
présent  American  type  ? AI ay  not  the  craniological  singularity  of 
the  Esquimaux,  Avho  in  certain  respects  resemble  the  Samoyedes 
and  the  Mongols  proper,  and  in  others  are  as  distinct  as  it  is 
possible  to  be,  be  explained  in  the  same  Avay?  They  Avoiüd  be 
another  form  of  cross  of  the  same  Asiatic  brachycephalic  element 
Avdth  the  same  autochthonous  American  dolichocephalic  element.  * 

A Red  Type. 

A Red  type,  it  must  be  admitted,  exists  in  the  centre  of  Africa. 
The  Americans  are  frequently  designated  by  the  title  of  Bed,  not 
on  account  of  the  colour  of  their  skin,  but  because  they  frequently 
paint  the  face  in  this  Avay.  It  Avould  be  equally  proper  to  call 
certain  of  the  Polynesian  Islanders  red.  In  Africa  also  tliis  tint 
is  very  commun  in  the  centre  of  the  continent,  from  the  Bed  Sea 
to  Sénégal  ; but  it  is  separated  in  so  decided  a Avay  in  the  midst  of 
the  surrounding  black  populations,  that  it  is  necessary  to  look  upon 
it  as  a particular  type. 

The  Bed  African  type  is  associated  Avith  black  and  glossy  liair, 
and  unfortunately  is  found  everyAvhere  mixed,  or  in  close  contact, 
Avith  the  negro  populations.  Here  and  there,  lioAvever,  it  is  suffi- 
ciently  isolated,  among  the  Eoiübas  for  example,  for  its  independent 
character  to  be  demonstrated.  Let  us  consider  first  the  colour  of 
the  skin. 

* Sce  “ At  Home  Avith  the  Patagonians,”  by  G.  C.  Masters,  London,  1871  ; 
“ Des  Cimetières  et  Paraderos  de  Patagonie,”  by  F.  P.  Moreno,  jun.,  in 
“ Revue  d’Anthrop.,”  vol.  iii.,  1874;  &c. 
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Althcmgh.  it  is  stated  that  the  red  colour  adopted  hy  the  ancient 
Egyptians  in  their  représentations  of  themselves  on  their  monu- 
ments was  merely  arbitraty,  it  may  he  askecl  whether  they  had  not 
some  motive  for  this.  A portion  of  the  présent  race  of  Barâbras 
of  the  valley  of  the  Aile  above  the  Eirst  Cataract  are  still  of  this 
colour,  winch  they  themselves  compare  to  polishecl  mahogany.  In 
the  plains  of  Sennaar,  Caillaud  has  descrihed  the  El  Akmar,  or 
Eeds,  as  half-hreeds,  or  of  a peculiar  caste.  A considérable  nuniber 
of  Danakil  negroes  on  the  banks  of  the  Eed  Sea  are  of  a red 
copper-colour  (Rocket  d’Héricourt).  The  ancient  inhahitants  of  the 
Straits  of  Bah-el-Mandeh  are  called  Himyarites,  which  signifies  red 
(Maury).  A mon  g the  Southern  Tawâreks,  and  the  Tihhoo  Indians, 
they  speak  also  of  reds.  The  Eonga,  Dor,  Bongo,  Kreclj,  and 
Ayam-Ayams  of  the  western  affluents  of  the  Bahr-el-Ghazal  bave  a 
more  or  less  reddish  complexion  mixed  with  hlack.  The  ancient 
Egyptians  moreover  were  not  ignorant  of  the  existence  of  red 
people  in  the  centre  of  Africa.  Aegroicl  people  of  a reddish 
colour  are  depicted  on  the  monuments  of  Thebes  of  the  18th 
dynasty.  At  the  présent  time  negro  trihes  are  spoken  of  on  the 
banks  of  the  Zambesi,  and  as  far  as  the  Congo,  with  this  shade  of 
coleur.  But  the  most  important  considération  is  the  fact  that  the 
Foulba  people  are  now  flourishing  in  the  Soudan.  Ivnown  hy  the 
name  of  Peuls  in  Sénégal,  called  Foulahs  hy  the  Mandingoes, 
Fellani  hy  the  negroes  of  Howssa,  Fellatahs  hy  the  Kanori  of 
Bomii,  and  Foullan  hy  the  Arahs,  they  came  front  the  east,  accord- 
ing  to  Dr.  Barth,  at  a very  remote  period.  They  do  not  however 
appear  in  history  until  about  the  tenth  century.  At  that  epoch 
they  constituted  the  “ pale  ” element,  which  was  prédominant  in 
the  Ghanata  kingdom  to  the  south-west  of  Timbuctoo.  In  1500 
they  were  powerful  in  the  west  and  south  of  the  Sonray  kingdom 
to  the  east  of  Timbuctoo  ; in  1600  they  appeared  in  Howssa  ; in 
1700  in  Begharmi.  They  are  shepherds  and  nomads,  and  continue 
to  spread  and  propagate  Islamism,  without  forming  distinct 
nationalities.  It  was  only  in  1803  that  Othman  dan  Fodie,  onc  of 
their  chiefs,  on  his  return  from  a pilgrimage  to  Mecca,  United  them 
into  a community,  and  hy  force  of  anus  imposée!  his  authority  over 
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tke  greater  part  of  Soudan.  In  tliis  vast  territory,  winch  is  to  a 
certain  extent  civilised,  Dr.  Bartk  met  witk  three  principal  races  : 
(1)  The  autoclithonous  Aegroes,  constituting  the  majority,  tke 
vanquislied  people  of  the  country  ; (2)  The  koulaks,  or  Foulbas 
(native  naine),  the  conquerors,  with  red  complexion  and  straigkt 
liair  ; (3)  Tke  Araks,  traders  or  shepherds,  who,  two  centuries  ago, 
came  from  tke  east  into  Bornii. 

Tliis  close  contact  everywkere  of  tke  Foulak  witk  tke  negro, 
explains  why  travellers  descrike  tkem  sometimes  as  slim  and  well- 
proportioned,  witk  glossy  liair — (Mungo  Parle  on  two  occasions 
writes  “ silky  liair  ”) — sometimes  as  squat  and  short,  witk  woolly 
hair.  Tliey  often  indeed  take  wives  from  among  tke  negresses, 
wliile  the  reverse  is  rare  ( Barth ).  Among  their  half-kreeds  are 
noticed  tke  Toucolors  of  Sénégal,  tke  Black  Peuls,  tke  Torôdes, 
and  tke  Susus,  tkese  last  kelonging  to  the  Manclingoes. 

Tke  colour  of  tke  purest-blood  Foulaks  is  sometimes  coppery- 
red,  sometimes  of  a rliubark  sliade.  In  tke  country,  where  tke 
natives  go  naked,  tke  contrast  between  the  two  types — tke  one 
reddish  yellow,  tke  otker  negroid — is  very  strikmg.  The  characters 
of  tke  type  may  be  specially  gatkered  from  the  western  Foulaks. 
Tke  face  is  oval,  the  nose  long  and  arcked,  tke  teeth  vertical,  tke 
lips  somewkat  thin,  tke  figure  skm  and  tall,  tke  kmbs  well-propor- 
tioned,  the  extremities  small.  Dr.  Bartk  thus  describes  tkose  to 
the  east  of  tke  Alger  : “ Tliey  hâve  small,  sharp,  and  open  features, 
tliey  are  lively  and  intelligent  ; tke  face  is  long  as  compared  witk 
tke  round  negro  face  ; tke  lips  not  thick,  the  complexion  copper- 
coloured,  tke  hair  black,  long,  reaching  sometimes  to  tke  slioulders  ; 
'tke  figure  upright  and  slim,  tke  extremities  slender,  moderate 
corpulence.”  In  a word,  we  must,  in  tke  Anthropology  of  Africa, 
take  into  account  a spécial  Bed  type  witk  smootli  liair,  approxi- 
mating  to  tke  European  type.  Being  now  closely  intermingled 
witk  tke  negro  races,  it  is  no  longer  represented  but  by  tke  pure- 
blood  Foulaks  A 


* “ Travels  and  Discoveries  in  North  and  Central  Africa,”  by  Dr.  Barth, 
in  1849-55.  London. 
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CHAPTER  XII. 

NEGRO,  KAFFIR,  HOTTENTOT  TYPES — PAPUAN,  NEGRITO,  TASMANIAN 
TYPES — AUSTRALXAN  TYPE — CONCLUSION  OF  THE  SUBJECT  OF 
HUMAN  RACES. 

The  Negro  Type. 

The  Negro  type,  understood  in  its  more  general  acceptation,  is 
met  Avith  in  Asia,  near  its  sonth-eastern  angle,  in  Oceania,  ndieie 
it  exhibits  two  distinct  types,  tbe  Papuan  and  tbe  Regnto,  and 
in  Africa,  Avhere  it  is  divided  into  tbe  Gninean,  Kaffir,  and 
Hottentot  types.  Ve  take  tbe  Gninean  as  best  representing  tbe 
most  ancient  and  tbe  most  classical  Negro  type. 

Tbe  nortbern  limit  of  tbe  most  cliaracteristic  negro  tribes  ex- 
tends  from  tbe  river  Sénégal,  inclines  to  tbe  east  as  far  as  the 
lOtb  degree  of  nortb  latitude  (Maury),  and  is  lost  in  tbe  région 
visited  by  Speke  and  Baker,  Avhere  there  axe  different  tribes  whose 
parentage  is  not  as  yet  thorougbly  deterndned.  Above  tins  line, 
however,  in  tbe  Desert,  Ave  iind  an  isolated  negro  tribe,  the  Tebous, 
>or  Tibboos.  On  its  confines  Ave  meet  Avith  a regular  succession 
•of  other  tribes,  interrupted  here  and  tbere  by  tbe  Eotdahs,  namely: 
Tbe  native  negroes  of  AdamaAva,  Massina,  Hoavssr,  Bormi,  Beg- 
barmi,  and  Dar-Eür;  tbe  Nubians  of  Kordofan  ; tbe  Sbillucks, 
Eungi,  and  Sckangallas,  close  to  Abyssinia;  and  tbe  Nouairs, 
Bari,  and  Sere  of  Bahx-el-Ghazal.  Tbe  Avestern  limit  of  the  Negro 
type  is  formed  by  tbe  sea.  Its  principal  tribes  are  from  Sénégal 
to  Benguela,  as  if  they  had  been  driven  to  tbe  coast,  namely  : Tbe 
Yoloffs,  Sereres,  and  Mandingoes  of  Senegambia;  tbe  Feloupas 
•of  Sierra  Leone;  the  Kroumans  of  Liberia;  the  Eantis,  Accras, 
.and  Asbantis  of  tbe  Gold  Coast  ; tbe  Mabis  and  Dahomeys  of  tbe 
Gulf  of  Bénin  ; tbe  Ibos,  Makos,  and  Calabar  of  tbe  mouth  of 
the  Niger;  the  Boulils,  Bakalais,  and  M’pongAves  of  tbe  Gaboon; 
&c.  Bebind  them  are  grouped  otber  tribes  of  a better  type,  Avith 
someAvhat  clearer  complexion,  or  slightly  mixed  Avith  red.  Certain 
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1 euls  of  Senegambia,  the  Bambarras  of  the  Upper  Xiger,  and 
certain  tribes  of  Fans,  or  Pahuins,  of  tbe  Gaboon  are  of  tbis 
nmnber.  Tbe  following  description  specially  relates  to  the 
Guinean  sub-type,  but  may  be  considered  as  that  of  tbe  Negro 
type  in  general.  rI  lie  skin  of  the  negro  is  velvety,  cool  to  the 
touch,  glossy,  varying  from  a reddish,  yellowish,  or  bluish  black 
to  jet  black.  Flis  bair  and  eyes  are  black,  the  sclerotic  dark  or 
yellowish,  black  spots  are  seen  on  the  tongue,  the  roof  of  the 
niouth,  and  even  under  the  conjunctiva.  The  palnis  of  the  hands 
and  soles  of  the  feet  are  lighter  in  colour  than  the  rest  of  the 
body.  The  beard  is  scant,  and  is  developed  late.  The  body  is 
destitute  of  hair,  except  on  the  pubis  and  in  the  arm-pits.  The 
skull  is  dolichocephalic  (73-0  on  the  west  coast  of  Africa),  occa- 
sionally  mesaticeplialic,  and  even  sub-brachycephalie.  Its  capacity, 
in  eighty-five  Western  negroes,  measured  by  M.  Broca,  was  1372 
cubic  centimètres,  or  151  cubic  centimètres  less  than  in  the  natives 
of  Auvergne. 

The  norma  verticcdis  is  of  an  elliptical  shape.  The  supra-iniac 
portion  of  the  occipital  is  frequently  projecting,  its  latéral  portions 
are  flat  and  vertical,  the  curved  temporal  lines  describe  an  arc 
corresponding  with  the  mass  of  temporal  muscles  which  are  inserted 
beneath  them  ; the  temporal  shell  itself  is  larger  than  that  of  the 
white.  The  frontal  is  articulated  frequently  with  the  temporal; 
the  greater  wings  of  the  sphenoid  arc  consequently  not  articulated 
with  the  pariétal.  The  cranial  sutures  are  more  simple  than  in  the 
White  type,  and  are  obliterated  sooner  ( Gratiolct ).  The  squarno- 
temporal,  and  the  spheno-parietal  frequently  form  a horizontal 
straight  line.  The  forehead  is  narrow  at  the  base,  sometimes 
receding  and  rather  low,  sometimes  straight  and  bulging  (bombé)  at 
the  summit.  The  frontal  bosses  are  often  confluent,  or  replaced  by 
a single  and  médian  protubérance.  The  superciliary  arches  project 
but  little,  and  are  smooth,  very  different  from  the  Melanesian  negro, 
so  much  so  that  by  tliis  the  two  sexes  tend  to  resemble  each  other. 
As  a resuit  of  this,  the  orbits  are  less  deep,  wliich  contributes,  with 
the  slight  dépréssion  of  the  root  of  the  nose,  and  the  less  marked 
general  appearance  of  the  face,  to  givc  to  the  negro  of  Africa  a less 
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ferocious  aspect  tlian  to  tlie  negro  of  Oceania.  ïlie  orbits  moreover 
are  microsèmes,  tliat  is  to  say  short  from  ahove  downwards,  but 
imich  less  so  tlian  in  the  Melanesian  negroes,  thus  helpmg  still  more 
to  distinguish  them. 

ïhe  eyeballs  are  close  to  the  head,  and  the  palpébral  apertures 
are  nevertlieless  small  and  are  on  the  same  horizontal  line.  The 
space  between  the  eyes  is  less  Hat  and  less  large  than  in  the 
Mongolian  type,  but  more  so  than  in  the  European  type.  The 
nosels  developed  in  width  at  the  expense  of  its  projection  ; its  base 
is  large  and  crushed  in,  owing  to  the  softness  of  the  cartilages,  and 
spreads  out  into  two  divergent  alæ,  witli  elliptical  nostrils  more  or 
less  exposed.  This  extremity  is  sometimes  trilobed.  The  slceleton 
of  the  nose  is  platyrrhinian  (54'78)  ; the  two  bones  proper  are 
occâsionally  united,  as  in  apes.  The  inferior  border  of  the  antenor 
apertnre  is  obhterated,  or  replaced  by  a sort  of  platform,  the 
boundary  between  the  nasal  fossæ  and  the  sub-nasal  région  being 
undefined  in  proportion  to  the  very  slight  development  of  the 
médian  spine.* 

The  face  as  a wliole  is  usually  long,  like  the  cranium,  but  ît  is 
sometimes  short  and  round,  and  then  it  is  frequently  fiat.  The 
zygomatic  arches,  and  the  malar  bones  hâve  only  a shght  latéral 
projection;  the  former  are  more  frequently  ciyptozygous,t  accord- 
ing  to  Blumenbach’s  method,  than  in  the  White  type,  and  less 
frequently  than  in  the  Mongolian  type.  The  prognathism  of  the 
negro  extends  witlrin  certain  limita  to  the  entire  face.  Ail  the 
parts  of  the  superior  maxilla  contribute  to  it,  and  even  the  ptery- 
goid  processes,  winch  are  drawn  forward  by  the  development  of  the 
jaw;  but  it  is  only  really  characteristic  and  considérable  in  the  sub- 
nasal région,  and  in  the  teetli.  It  frequently  exists  also  in  the 
lower  jaw,  that  is  to  say  the  cliin  recedes,  and  the  teeth  project 

* Loc.  cit.,  in  “ Rovne  d’Anthrop.,”  vol.  i.  p.  657. 

f When  making  use  of  the  expressions  “ cryptozygous  ” and  “ phenozy- 
gous,”  as  synonymous  with  the  loss  or  greatcr  developmont  of  tho  zygomatic 
arches,  it  is  well  to  remember  that,  with  very  few  exceptions,  when  the 
pariétal  angle  is  négative  these  arches  are  always  visible,  according  to  tho 
norma  verticalis. 
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obliquely  forwards.  Tlie  teeth  tliemselves  are  Avider  apart  than  in 
the  white  races,  beautifully  Avhite,  Arery  firrn  and  sound.  Lastly, 
the  ears  are  small,  round,  their  border  not  avcII  curled,  tbe  lobule 
sliort  and  scarcely  detaclied,  and  tbe  auditory  opening  Avide.  The 
neck  is  short. 

M.  Pruner-Bey  speaks  of  two  important  characters  Avhich  remind 
one  of  the  ape.  The  three  curvatures  of  the  spine  are  less  pro- 
nounced  in  the  negro  than  in  the  Avhite  • his  thorax  is  relatively 
Hat  from  side  to  side,  and  slightly  cylindrical.  The  shoulders,  he 
adds,  are  less  poAverful  than  in  the  European  ; the  umbilicus  is 
nearer  the  pubis  ; the  iliac  bones  in  the  male  are  thicker  and  more 
vertical  \ the  neck  of  the  fémur  is  less  oblique.  With  respect 
to  the  proportions  of  the  extremities,  Ave  refer  the  reader  to 
pages  303,  304,  et  seq.  The  fémur  is  less  oblique,  the  tibia  more 
curved,  the  calf  of  the  leg  high  and  but  little  developed,  the  lieel 
broad  and  projecting,  the  foot  long,  but  slightly  arched,  flat,  and 
the  great  toe  rather  shorter  than  in  the  Avliite.  Hegresses  âge  very 
rapidly,  their  breasts  elongate  after  the  first  pregnancy,  and  after- 
Avards  become  flabby  and  pendidous. 


Tlic  Kaffir  Type. 

The  Kaffir  type,  one  of  the  highest  expressions  of  the  general 
bTegro  type,  extends  from  the  Zambesi  to  the  Hottentot  territories, 
and  from  the  coast  of  Mozambique  to  the  Atlantic  Océan.  Its 
principal  tribes  aiy  : On  the  Avest  coast,  the  Damaras  or  Ovahereros  ; 
on  the  east,  the  Amakosah  ; near  Cape  Colony,  the  Ama-Zulüs 
and  the  Macuas  ; in  the  interior,  on  the  Avestern  dechvity  of 
the  chain  of  the  Maloutas,  the  Bechuanas,  and  the  Bassoutos  ; and 
on  the  Zambesi,  the  Makololos.  Linguists,  lioAvever,  relying  on 
the  extension  of  the  Bantou  language,  extend  their  boundaries,  on 
the  one  side  to  the  Congo  and  even  beyond,  and  on  the  other 
to  the  coast  of  Zanzibar,  among  the  Suahilis.  The  raids  made 
continually  by  the  Kaffirs  against  the  Cape  Colony,  and  tradi- 
tions according  to  Avhich  they  are  said  to  bave  corne  from  the 
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north  at  a rernote  period,  testify  to  tlieir  warlike  spirit,  and  to  the 
possibility  of  tlieir  previous  influence  at  some  former  finie.  But  it 
does  not  follow  tliat  tliey  should  hâve  left  tlieir  physical  traits  in 
tlieir  course.  W e confine  ourselves,  tlierefore,  to  the  hest  recog- 
nised  tribes  of  the  south-east.  The  Kaffir  type  bears  a general 
resemblance  to  the  Guinean  or  Ethiopian,  but  it  is  a degree  less 
bestial.  The  face  is  longer  and  of  somewhat  oval  figure,  the  out- 
lines  of  the  head  are  more  decided,  its  muscular  attachments  and 
processes  more  marked,  the  maxillary  bones  larger.  The  skin 
exhibits  various  shades  of  blackish  brown.  The  hair  is  thick, 
harsh,  and  voolly.  The  nose  is  broad  and  fiat  {épaté),  the  lips 
thick.  The  palpébral  openings  remind  us  sometimes  of  those  of 
the  Yellow  races.  The  odour  exhaled  from  the  skin  in  ail  the 
negro  tribes  is  stronger  in  the  Kaffir.  They  are  very  tall,  slim,  and 
well  made. 

Seven  Kaffir  skulls  measured  by  M.  Bertillon  showed  an  average 
capacity,  enormous  for  negroes,  of  1453  cubic  centimètres.  “ Their 
vertical  diameter  is  considérable,”  adds  this  author.  In  eight 
similar  skulls  examined  by  M.  Broca,  the  mean  cephalic  index  was 
72-5,  being  shghtly  less  than  in  the  Guinean  negroes.  The 
platyrrhiny  of  the  tivo  types  is  sensibly  the  sanie  (54-99  in  Kaffirs). 
The  prognathism,  according  to  our  own  tables,  is  a little  less  in 
Kaffirs,  68-21. 

It  -vvoidd  be  very  desh'able  to  ascertain  the  type  of  the 
IMakololos  of  the  Zambesi,  ivliose  language  approximates  theni 
to  the  Kaffirs,  but  who  appear  to  differ  from  them  in  physique. 
Perhaps  they  may  be  the  remuants  of  some  ancient  type.  Un- 
fortunately  they  are  rapidly  decreasing.* 


The  Hottentot  Type. 

The  Hottentot  type,  now  confined  to  the  extremity  of  Southern 
Africa,  formerly  extended  quite  as  far  as  the  lOtli  degree  of  soutli' 

* Seo  article,  “ Cafros,”  by  Cb.  Letourneau,  in  “ Encycl.  des  Sc.  Médic.,” 
2nd  sériés,  vol.  ii.  ; “ Die  Eingeborenen  Sud  Africa’s  Ethnographisb  und 
Anatomiscb  Beschrieben,”  by  G.  Fritsch,  Breslau,  1873. 
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latitude.  As  evidence  of  this,  tlie  geographical  names  in  Kaffraria 
are  still  Hottentot.  Th.e  type  includes  the  Hottentots  of  the 
Colony,  the  Korannas,  the  Namaquas,  the  Griquas  (see  page  382), 
and  the  Bosjesmans.  We  shall  specially  hâve  in  view  the  first 
three:  The  Hottentots,  or  Koï-Koin,  hâve  a yellow-brown  or 

gray  skin.  This  character  is  almost  an  invariable  one.  Their 
long  woolly  hair,  which  is  inserted  obliquely  in  very  small  tufts, 
approximates  them  to  the  Papuans.  Their  thick,  broad,  and 
proruinent  cheek-bones,  and  their  small  and  oblique  palpébral 
apertures,  on  the  other  hand  remind  one  of  the  Chinese  races 
(Bcirrow)  ; their  eyes  are  dark  chestnut  or  black,  and  very  wide 
apart.  Their  cranial  capacity  is  1290  ( Broca ),  that  is  to  say 
82  cubic  centimètres  less  than  in  the  Wbstern  negroes  ; they  are 
more  dolicliocephalic  than  tliese.  Their  narrow  forehead  is  com- 
pensated  for  by  its  height,  and  it  is  frequently  bidging  at  the 
lieight  of  the  frontal  bosses.  The  nose  is  frightfully  broad  and 
fiat,  the  nostrils  are  thick,  very  divergent,  and  exposed.  Their 
prognathism  is  generally  enormous,  tliough  it  varies.  The  mouth 
is  large,  with  thick  projecting  and  turned-up  lips.  The  cliin  is 
pointed,  although  supported  by  a receding  jaw.  The  ears  are 
large,  and  without  lobide.  The  Hottentots  hâve  but  little  beard, 
and  the  body  is  destitute  of  hair.  Their  stature  is  below  the 
average,  at  least  in  the  three  tribes  in  question,  the  ICorannas 
being  not  quite  so  small,  which  may  arise  fronx  a cross  with  the 
Kaffirs.  Their  joints  are  thick;  some  of  them  hâve  broad  and 
heavy  feet,  but’’ in  the  majority  the  feet  and  liands  are  somewhat 
small.  Some  are  of  weak  frame,  others  squat  and  very  muscular. 
Steatopyga,  which  is  somewhat  coinmon  among  the  women,  in- 
creases  with  puberty.  It  is  met  with,  liero  and  there,  throughout 
the  whole  Hottentot  group,  and,  as  we  hâve  said,  as  far  as  the 
régions  occupicd  by  the  Somalis,  whcrc  the  Hottentot  race  is  no 
longer  to  be  seen.  In  a case  mentioned  by  Barrow,  tlie  tremulous 
mass  passcd  14  centimètres  beyond  the  line  of  tlie  back  (see  page 
362).  This  character,  as  well  as  the  tablier,  is  only  constant  and 
of  any  extent  in  tlie  Bosjcsman  ti'ibo. 

The  Hottentot  type  is,  in  other  respects,  without  unity;  one 
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would  call  it  an  agglomération  of  ancient  races  (lriven  down  into 
this  extremity  of  tire  globe.  Thus,  fifteen  of  tlieir  skidls  m the 
Muséum  bave  a sub-nasal  prognatliism  of  73 '5,  and  yet  we  hnd 
among  tbem  three  marked  as  Colonial  Hottentots,  in  winch  it 
is  only  80,  and  this  one  of  tbe  most  favoured  of  tbe  Yellow  races. 
Tbere  are  two  examples  of  Bosjesmans,  wbere  it  is  63‘4,  and  two 
of  Hamaquas,  as  low  as  58 -2  and  513  respectively.  Sucb  dif- 
férences are  certain  évidences  of  Crossing.  So  witli  platyrrhinia 
M.  Broca  found  tbe  nasal  index  varying  from  46  to  72. 

Travellers  agréé  in  considering  tbe  greater  nurnber  of  tbe 
Bosjesmans,  and  sonie  of  tbe  Hamaquas,  as  fornüng  a distinct 
type.  Tbree  cbaracters  in  tbe  former  seem  to  favour  tbis  view  : (1) 
The  large  steatopyga,  wbicb  is  tbe  exception  among  tbe  Hottentots 
and  tbe  ride  with  a very  large  nurnber  among  tbe  Bosjesmans  ; (2) 
Tbe  tabher,  in  tbe  same  way;  (3)  Tbe  stature,  wbicb  is  much  smaller 
tban  that  of  Hottentots.  Livingstone  imagined  tbat  lie  bad  seen  a 
Bosjesman  L83  mètre  in  beigbt,  but  be  was  no  doubt  deceived  by 
a stray  Kaffii'.  It  is  certain  tbat  the  Bosjesmans  are  tbe  smallest 
race  in  tbe  world,  and  tbat  it  is  a sketch  to  put  their  mean  stature 
at  more  tban  1 '40  mètre.  Many  traits  in  their  skeletons  hâve  also 
attracted  attention,  sucb  as  tbe  welding  of  tbe  two  bones  proper  of 
tbe  nose  bito  one — tbe  oblitération  of  tbe  lincci  cispci  ci  of  tbe 
fémur,  as  in  apes.  In  other  respects  their  cbaracters  and  tbose  of 
Hottentots  are  alilce.  For  example  : tbe  bail-  growing  in  tufts  of 
closely-twisted  spirals,  some  millimétrés  in  diameter,  tbe  skin  of  a 
yellowish  colour,  or  bke  dirty  varnisked  oak,  &c.  Their  facial 
angle  varies  from  64  to  70,  according  to  Fritsch  ; it  is  64  in  one  of 
tbe  Hamaquas  in  the  Muséum,  this  being  the  lowest  lmown  in 
Man.  The  Bosjesman  woman,  known  by  tbe  name  of  tbe  Hottentot 
Venus,  wlio  died  in  Paris,  and  whose  full-lengtli  portrait  in  tbe 
Muséum  is  an  excellent  example  of  tbis  race,  was  considered 
tall  by  her  own  people.  Cuvier  bas  given  a good  description 
of  ber  : “ Sbe  bad  a way  of  pouting  ber  lips,”  be  says,  “ exactly 
like  tbat  we  bave  observed  in  the  ourang-outang.”  To  anyone 
who  has  seen  tbese  anthropoids  the  simile  is  very  expressive. 
££  Her  movements  bad  something  abrupt  and  fantastical  about 


491. 


HOTTENTOT  TYPE. 


xkjx  j.±m.  [Chap.  XII. 

them,  reminding  one  of  those  of  the  ape.  Her  lips  were  monstrously 
large.  Her  ear  was  like  that  of  many  apes,  being  small,  the  tragus 
weak,  and  the  external  border  almost  obliterated  behind.  These,” 
he  says,  after  having  described  the  bones  of  the  skeleton,  “ are 
animal  characters.  Àgain  : “ I hâve  never  seen  a human  head 
more  like  an  ape  than  that  of  this  wonian.”  What  we  said  before 
relative  to  the  Hottentot  type  throughout  the  whole  of  Southern 
and  Eastern  Africa  is  still  more  true  with  respect  to  the  spécial 
Bosjcsman  type.  The  Obongos,  near  the  banks  of  the  Gaboon, 
bave  the  same  old  yellow,  jaune  vieux  complexion,  the  same 
growtli  of  the  hah'  in  tufts  as  the  Hottentots,  and  a character 
which  is  par  excellence  that  of  the  Bosjesmans— -smallness  of 
stature.  From  the  coast  of  Aden,  among  the  Somalis,  to  the 
mouth  of  the  Ogobaï  on  the  west,  we  find  races  of  the  Bosjesman 
type  the  lowest  of  the  human  race.  The  fact  escaped  Cuvier 
that  this  type  is  the  most  animal  lcnown,  and  diminishes  the 
distance  which  séparâtes  the  European  from  the  anthropoid  ape. 
What  shoidd  we  say  if  the  type  were  a pure  one  ? 

In  concluding  our  remarks  concerning  the  Hegro  types  of  Africa* 
it  shoidd  be  noticed  that  the  several  divisions  we  hâve  admitted 
among  them  are  altogether  insufficient.  We  hâve  been  studying 
the  Negro  as  compared  with  the  Wliite,  but  without  taking  any  great 
account  of  the  distinctions  between  them,  which  are  as  palpable  as 
between  Wliite  or  Yellow  races.  Thus,  among  the  blaclc  tribes  of 

the  West  Coast  that  we  hâve  associated  toçether  under  the  narne  of 

> 

Guineans,  there  are  evidently  two  very  distinct  types — one  ugly, 
diminutive,  with  large  and  squat  limbs,  and  with  a round  or 
short  face  ; the  other  comparatively  handsome,  tall,  with  slender 
and  well-proportioned  lhnbs,  and  with  a long  face.  Thus  we  shall 
hâve  to  give  up  the  Hottentot  type,  and  after  perhaps  separating 
the  Namaquan  type,  keep  to  that  of  the  Bosjesman.  So  among 
the  Kaffirs,  or  rather  those  sprung  from  them,  extending  from  the 


* See  “ Travels  in  the  Interior  of  Southern  Africa,”  by  J.  Barrow,  2 vols., 
London,  1801  ; “ Mémoire  sur  la  Femme  Hottentote,”  by  Baron  Cuvier,  in 
“ Hist.  Nat.  des  Mammifères,”  by  G.  St.  Hilaire  and  F.  Cuvier,  2 vols,  in  4to, 
Paris,  1824;  &e. 
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Zambesi  to  Balir-el-Gbazal  to  tbe  west  of  the  great  lakes,  tliere  are 
yery  many  types,  whieh  are  at  tbe  same  tbne  very  characteristic 
ones  Tbe  collection  of  busts  of  M.  de  Proberville  is  sufficient  of 
itself  to  prove  tbat  tbe  description  of  tbe  Negro  races  of  Africa 
must  be  altogetber  remodelled.* 


The  Papuan  Type. 

Tbe  Papuan  type  is  distributed  tbrougbout  tbe  wbole  geo- 
grapbical  area  called  Melanesia,  except  in  Australia.  It  appears 
to  be  most  pure  in  tbe  Solomon  Isles  and  the  New  Hébrides.  In 
tbe  Piji  Islands,  and  even  in  New  Caledonia,  it  is  mingled  witb 
tbe  Polynesian  type.  Its  cbaracters  are  tbe  foüowing  : 

Ordinary  stature,  but  relatively  taller  tban  tbe  Xegrito  and 
Malay  types  ; tbe  skin  is  black  or  of  a chocolaté  colour  ; tbe  hair  is 
black,  barsh,  frizzled,  growing  in  distinct  tufts,  which  afe  short  and 
tbick  in  early  life,  and  at  a later  period  assume  a busby  cbaracter, 
or  like  tbe  bead  of  a mop  ( tête  de  vadrouille),  measuring  tbirty 
centimètres  on  eacb  side.  Tbe  beard,  as  well  as  tbe  hah'  on  the 
body,  grows  in  tbe  same  way  in  tufts,  but  tbese  are  fartber  apart. 
Tbey  bave  a very  dolichocephalic  slcull,  witb  tbe  latéral  walls 
vertical,  and  frequently  exbibiting  a médian  crest  commencing 
bebbid  tbe  bregma,  or  going  beyond  as  far  as  tbe  middle  of  tbe 
forebead.  Tbe  eyes  are  sunk,  tbe  sclerotics  dull  ; tbe  nose  is  tbick 
and  wide  at  the  base,  but  projecting  and  turned  up,  it  is  said,  at 
least  in  New  Guinea,  witb  tbe  médian  lobiüe  extending  beyond 
tbe  nostrils  (Wallace).  Tbe  sub-nasal  prognatbism  is  considérable, 
tbe  lips  tbick  and  projecting,  tbe  jaw  receding,  and  tbe  face,  on 
the  whole,  rather  long.t 

Tlie  New  Cdledonians. 

The  New  Caledonians  are  generally  associated  witb  tbe  Papuan 
type.  In  reality,  they  are  a mixed  race  formed  of  tbree  cléments  : 

* Seo  “ Die  Nigritien,”  by  R.  Hartmann.  Berlin,  1876. 
f Seo  “Indian  Archipelago — Papuans,”  by  J.  W.  Earl.  London,  1859. 
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a Polynesian  ; 011e  wltose  name,  Melanesian,  it  would  be  as  well  to 
allow  to  remain,  which  leaves  us  in  no  doubt  as  to  its  relationsbip  ; 
and  an  intermediate  or  cross  race.  Out  of  a large  number  of 
skulls  it  is  easy  to  select  tliem  ; the  balf-breeds  are  in  greatest 
number,  the  Melanesians  tolerably  numerous,  and  the  Polynesians 
rare.  M.  Bourgarel  arrives  at  the  same  resuit  on  the  living 
subject,  and  describes  two  varieties — the  black  and  the  yellow. 
The  former  is  characterised,  he  says,  by  the  very  dark  colour  of 
the  skin,  the  short  hair,  floccident  rather  than  woolly  ( Forster ), 
short  stature,  slender  limbs,  flat  foot,  very  considérable  dolicho- 
cephaly,  marked  prognathism,  enormous  superciliary  arches,  vertical 
direction  of  the  two  latéral  planes  of  the  skull,  &c.  The  latter 
has  the  same  characters,  though  attenuated  ; among  others,  taller 
stature,  limbs  better  proportioned,  olive-yellow  complexion,  longer 
and  less  woolly  hair,  sometimes  frizzled,  sides  of  the  head  round, 
&c.  However  this  may  be,  the  présent  mixed  or  crossed  race 
présents  the  following  characters  on  examination  of  skulls  which 
hâve  been  brought  to  Europe,  and  which,  for  the  most  part,  are 
those  of  the  original  inhabitants  of  the  Island  of  Pines  : 

The  cranial  capacity  in  the  adult  man  is  1460,  and  in  the 
woman  1428,  and  is  greater  than  that  of  the  Australian  and  the 
negro,  but  much  less  than  that  of  the  White  and  Yellow  races, 
especially  in  the  man.  The  ceplialic  index  of  71’78  is  as  srnall  as 
that  of  Australians,  Esquimaux,  and  the  Veddahs  of  Ceylon.  The 
forehead  of  93^5  is  much  narrower  than  in  the  negroes  of  Africa, 
but  less  than  in  Australians.  The  nasal  index  clearly  places  it 
apart  front  ail  the  Black  races  ; it  is  53-06,  that  is  to  say  very 
nearly  mesorrhinian.  The  orbital  index  of  80 -6  approximates  it  to 
the  Australians  and  the  prehistoric  races,  and  séparâtes  it  front  the 
Yellow  races.  The  prognathism  is  69 '8,  and  a little  less  than  in 
the  Australians  and  negroes  of  Africa,  though  in  ail  it  is  considér- 
able. Simply  by  the  arrangement  of  the  inferior  border  of  the 
nasal  aperture  one  may  always  distinguish  a New  Caledonian  front 
an  African  negro.  In  the  former  it  is  absolutely  obliterated,  and 
replaccd  by  two  channels  of  an  altogcther  sintian  character,  which 
pass  down  on  eaclt  side  in  the  direction  of  the  alveolar  border.  In 
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the  lutter  it  is  blunt  but  tolerably  distinct,  or  replaced  by  a sort  of 
platform.  The  facial  angle  is  tbe  smallest  in  our  tables  (see 


! io.  48.  A New  Caledonian  half-brecd  : Yellow  variety  of  M.  Bourgarol,  from  M.  do  la 

Richerio’s  oolloction. 


page  286).  Daubenton’s  angle  is  that  of  tho  Black  races,  tlie 
pariétal  angle  the  smallest  known.  The  superciliary  arches  are 
more  prominent  according  as  the  individual  is  more  Melanesian — a 
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remarkable  différence  from  tire  negro  of  Africa,  in  whom  tliey  are 
small  and  flat.  But  what  strilces  one  at  a cursory  glance  in  tlie 
principal  type  of  tlie  Island  of  Pines,  is  the  coarseness  of  the 
features,  and  tlie  contrast  between  the  hollows  and  proininences  of 
tlie  face,  whicli  gives  it  a ferocious  appearance.  The  integuments 
would  liowever  modify  these  characters,  as  in  the  Tasmanian,  to 
judge  by  the  very  beautiful  photographs  forwarded  by  M.  Simon, 
Prench  consiü  at  Sydney,  and  unless  theyrepresent  another  altogether 
contemporaneous  type,  the  face  would  be,  on  the  contrary,  full, 
round,  moderately  long,  the  featares,  as  it  were,  pasty,  and  without 
animation.  The  hair  forms  a thiclc  and  continuons  fleece  ; the  nose 
is  large,  broad,  and  flat,  the  lips  large  and  pouting,  &c.  Pigure  48 
xepresents  a half-breed,  no  doubt  one  of  the  Yellow  variety. 
Prom  her  tall  stature,  her  slender  limbs,  and  her  comparatively 
light  complexion,  she  is  Polynesian.  From  her  deeply-sunken 
eyes  and  overhanging  eyebrows,  her  long  forearm,  her  slender  and 
high  calf  of  the  leg,  her  projecting  heel  and  flat  foot,  she  is 
Melanesian  ; from  her  frizzled  rather  than  woolly  liair,  she  is  a 
cross-breed.  * 

It  must  be  admitted,  in  short,  that  the  présent  PTew  Caledonian 
race  is  principally  Melanesian,  as  the  hah,  as  well  as  the  features 
generally,  testify,  but  that  the  Polynesian  influence  lias  made  itself 
apparent,  especially  in  the  stature  and  the  nasal  index.  It  is  to 
this  we  Mve  alluded  Avhenever  we  liave  been  comparing  the 
negroes  of  Oceania  with  those  of  Africa. 


Tlie  Necjrito  Type. 


The  Necjrito  type  lias  been  carefully  defined  by  M.  de  Quatrefages. 
Its  présent  représentatives  arc  tlie  Mincopies  of  the  Andaman 


* « Des  Races  do  l’Océanie  Française  et  en  particulier  do  celles  de  la 
Nouvelle  Calédonie,”  by  A.  Bonrgarel,  in  “Mém.  Soc.  d'Antlirop.  h’  first 
Memoir,  vol.  i.  ; second,  vol.  ii.;  “ Étude  des  Crânes  Néo-Calédoniens  du 
Musée  de  Caen,”  by  Bertillon,  in  ‘‘Revue  d’Anthrop.,  vol.  1.,  18/3, 
“Présentation  de  Photographies  de  Néo-Calédoniens  et  d Australiens,  by 
Topinard,  “ Bull.  Soc.  d’Authrop.,”  2nd  séries,  vol.  xii.,  1876. 


Citap.  xii.]  NEGRITO  TYPE.  499 

Islands,  the  Semangs  of  tlie  interior  of  tlie  peninsula  of  Malacca, 
the  Aïgtas  of  tlie  Philippines.  Their  fundamental  characters  are 
low  stature,  Avoolly  hair,  black  skin,  and  sub-brachyceplialy.  This 
last  charaeter  is  the  most  prominent.  The  cephalic  index  of  five  of 
their  skulls  is  8 2 'SI.  The  stature  of  five  individuals  coilected  hy 
M.  Hamy  froni  various  autliors,  is,  on  the  average,  P47  mètre. 
The  hair  of  the  Andaman  is  black,  woolly,  and  grows  in  spirally- 
twisted  tufts,  like  that  of  Papuans,  Tasmanians,  and  Hottentots. 
They  hâve  but  little  beard,  and  the  skin,  the  reverse  of  the  Tas- 
manian,  is  glossy  and  jet  black.  The  folio wing  characters  also 
belong  to  them  : The  forehead  is  full  and  projecting,  Avide  as 
compared  with  that  of  negroes,  but  less  so  than  that  of  Tasmanians. 
The  face  is  round  or  quadrilatéral,  and  rather  short,  the  cheek-bones 
broad  and  somewhat  fiat.  The  eyes  are  large  and  round,  that  is  to 
say  not  very  well  formed,  and  horizontal,  with  thick  eyelaslies. 
The  nose  is  broad  at  the  base,  but  slightly  crushed  in,  and  the 
nostrils  are  roiuid.  The  sub-nasal  prognathism  of  702  in  the  two 
spécimens  in  the  Muséum  is  about  the  average  of  Yellow  races. 
The  lips  are  moderately  large,  and  appear  but  little  turned  up  for 
negroes  ; the  face  is  round  at  the  bottom,  and  not  receding.  The 
Andamans  are  short  and  squat,  though  the  Luzon  girl,  according 
to  the  drawing  of  Choris,  is  slim  and  Avelbproportioned.  They 
hâve  square  shoidders,  Avell-developed  chest,  the  trunk  the 
same  ail  the  Avay  doAvn,  Avithout  the  slightest  figure,  the  feet  and 
hands  moderately  large,  the  fingers  long,  the  heels  not  projecting, 
the  toes  spread  out  Avhen  standing  on  the  ground.  There  is  but 
little  différence  in  the  figure  betAveen  the  two  sexes.  In  fact, 
Avéré  it  not  for  the  hair  and  the  complexion,  the  negritos  Avould, 
on  the  Avhole,  be  moderately  negroid.  They  at  one  time  occupied 
Malacca,  and  probably  H ew  Guinea,  and  the  Southern  extremity  of 
Asia.  Put  it  lias  not  been  shoAvn  that  the  black  populations  of 
India  mentioned  in  the  Mahabarrata  Avéré  negritos.  Up  to  that 
time  no  positive  statement  luis  been  made  as  to  the  présence  of 
Avoolly  hair  in  that  peninsula  Avith  regard  to  absolutely  inferior 
simian  types.  The  descriptions  of  them  given  by  Piddington, 
Pousse! G and  Blond  are  very  meagre.  The  only  argument  in  favour 
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of  tlie  negrito  nature  of  tke  autocktkonous  stock  of  India  is  tke 
existence,  kere  and  tliere,  especially  in  Ceylon  and  tke  adjoining 
part  of  India,  of  klaclc  trikes  of  very  lo\v  stature.* 

The  Tasmanian  Type. 

Tke  Tasmanian  type,  now  extinct,  is  separated  in  a most  remark- 
akle  nianner  from  ail  tke  neiglikourmg  types,  negroes  or  otkers. 
Wkile  tke  fifty-four  kTew  Caledonians  in  tke  Muséum  kave  a cepkakc 
index  of  717,  and  tke  twenty-seven  Australians  of  71 '4,  tkat  of  tke 
forty-one  Polynesians  is  76 ‘3,  and  tkat  of  ten  Tasmanians,  767. 

Tken  tke  norma  verticalis  of  Blumenkack  leads  to  a similar 
resiüt  ; tke  vault  of  tke  cranium  of  Tasmanians  is  ckaracteristic — 
it  is  of  tke  keel-sliaped  type  (en  carène),  at  least  in  tke  skulls  in 
tke  Muséum  ; in  otlrer  words,  it  kas  a médian  sagittal  projection, 
kounded  ky  two  latéral  dépréssions,  keyond  wkick  are  frwo  enlarge- 
ments,  like  tke  sides  of  a slrip.  Tke  Polynesians  exkikit  tkis  also, 
especially  tkose  in  tke  east,  altkougk  less  marked,  wkile  it  never 
exists  eitker  in  Australians  or  Hew  Caledonians,  wko  are  tke 
most  Melanesian.  Àgain,  wkile  tke  angle  of  alveolo-nasal  prog- 
natkism  is  69 '8  in  Hew  Caledonians,  68 '2  in  Australians,  /3‘h  in 
two  Andamanese,  and  75-0  ùr  Polynesians,  it  is  76'2  in  six  las- 
manians  ; in  otker  words,  tliey  are  scarcelypnore  prognatlrous  tkan 
Europeans.  "Witk  regard  to  tke  direction  of  tke  plane  of  tke 
occipital  foramen,  a clraracter  of  tke  first  importance,  we  kave  tke 
same  resuit  ; tkey  must  ke  grouped  witli  Corsicans  and  Berkers,  tke 
very  opposite  of  tke  Oceanic  races.  Notwitlistanding  tkis,  from 
tkek  complexion,  tkeir  kair,  tlieir  platyrrkinia,  tkcir  retroussée 
lips,  and  tkeir  little  cranial  capacity,  tkey  are  negroes.  Tkcir  otker 
craniometrical  ckaracters  are  tkese  : Greater  development  of  tke 
posterior  cranium,  wkick  places  tkem  among  tke  occipital  races  of 
Gratiolet  ; swelling  out  of  tlxc  temporo-zygomatic  régions  ; forekead 

* Seo  “ Étude  sur  les  Mincopies  ot  la  llaco  Négrito  eu  général,”  by 
A.  de  Quatrofagcs,  in  “ Revue  d’Anthrop.,”  vol.  i.,  1872  ; “ On  tho  Andaman 
ajd  Andamanese,”  by  G.  E.  Dobson,  in  » Journal  of  tbo  Anthropol.  Insti- 
tnte,”  April,  1875,  &c.  ; “Les  Noirs  do  l’Inde,”  in  “Revuo  d’Autlirop., 
vol.  iv.  p.  5G7- 
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broad  at  its  lower  part  (94  millimètres),  superciliary  arcbes  and 
glabella  very  projecting  ; orbits  deep,  small,  microsemic;  root  of 
tbe  nose  considerably  cruslied  in  ; face  broad  and  contracted,  at  tlie 
expense  especially  of  tlie  superior  maxillary,  tbougli  also  of  tlie 
inferior  ; some  flattening  of  tbe  face  otherwise  ; tbe  malar  bones  of 
tbe  usual  dimensions.  Witb  regard  to  tbe  cliaracters  in  tbe  living 
subject,  tbey  are  : A cbocolate-black  complexion,  a little  less  dark 
perbaps  tban  tbat  of  tbe  Australian,  and  less  tban  tbat  of  tbe 
negro  of  Guinea  ; woolly  liair,  growing  not  in  one  continuons 
fleece,  but  in  spiral  tufts,  winch  fall  down  in  long  ringlets;  tbe 
beard  and  tbe  liair  on  tbe  rest  of  tbe  body  very  abimdant,  as  in 
Australians,  tbe  bair  benig  flat  in  sections  under  tbe  microscope  ; 
small  eyes,  sunken,  ivitli  didl  scier o tics;  nose  broad  and  fiat  (épaté), 
not  projectmg,  tbick,  and  puffy  at  tbe  base  ; moutb  large,  lips 
tbick,  tbe  upper  especially,  and  turned  up;  cbin  small  and  re- 
cecling;  ears  oval,  with  a tbick  lobule.  Their  stature  exbibits 
notliing  particular  to  remark  upon,  and  is  below  tbe  average.  From 
tins  it  Avili  be  seen  tbat  tbe  Tasmanian  type  is  absolutely  sui  generis, 
and  exbibits  anomalies  vhich  cannot  be  otherwise  accounted  for. 
"Wb  bave  stated  elsewhere  tbat  tbeir  skulls  in  tbe  Muséum  appeared 
to  be  the  product  of  a cross  between  tbe  Melanesian  and  tbe  Poly- 
nesian,  but  tbat  they  bad  a spécial  pbysiognomy  of  them  own.  By 
tbeir  manners  and  customs,  the  Tasmanians  bave  some  pomts  of 
resemblance  to  the  Andamanese.* 


The  Australian  Type. 

The  Australian  type,  geographically  allied  to  tbe  preceding,  is 
no  less  paradoxical,  but  in  another  ■ sense.  It  is  characterised  by 
tbe  combination  of  smooth  bair  witli  negroid  featmes.  On  com- 
paring  some  Tasmanian  and  Australian  skulls,  we  at  first  came  to 
tbe  conclusion  tbat  tbe  former  race  were  pbysically  superior.  On 

* Sco  “Etude  sur  les  Tasmanicns,”  by  Dr.  Paul  Topinard,  in  “Mém.  Soc. 
d’Anthrop.,”  vol.  iii.,  meeting  of  tbe  18th  Nov.,  1869;  “Examen  des 
Mesures  Craniométriqucs  des  Crânes  Tasmauions  ” of  Mr.  Barnard  Davis,  in 
“ Revue  d’Anthrop.,”  vol.  ii.,  by  tho  same  author  ; “ On  tko  Osteology  of 
the  Tasmanians,”  by  Mr.  Barnard  Davis,  Haarlem,  1874. 
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making  somc  further  measurements,  winch  liave  been  since  publislied 
by  M.  Broca  and  ourselves,  we  thought  tlie  saine  ; but  judging  by 
their  characters  on  the  living  snbject,  it  is  just  the  reverse — the 
Australians  are  superior. 

But  is  the  Australian  type  a pure  011e  1 Coimnissioned  by  the 
Société  d’ Anthropologie to  deliver  certain  “Instructions”  to  travellers 
in  Australia,  we  were  ail  at  once  struck  with  the  différences 
between  the  Australians  of  the  coast,  of  the  low  plains,  and 
some  isolated  spots  in  the  bush,  on  the  north-west  more  especially, 
and  the  Australians  en  masse  of  the  interior,  of  the  liigh  lands, 
and  especially  those  of  the  north-eastern  région.  We  therefore 
called  the  attention  of  travellers  to  this  point,  and,  in  particular, 
as  to  the  existence  of  woolly  hair  here  and  tliere,  as  mentioned 
by  Humbron,  Pickering,  and  Stokes.  We  thought  that  before 
the  présent  race  of  Australians  there  must  liave  existed  on  their 
continent  a race  much  inferior  still,  of  whorn  the  individuals  with 
woolly  hair  and  the  ugly  deformed  tribes  were  the  descendants. 
Prom  other  considérations  relating  to  the  ethnie  customs  described 
by  Mr.  Staniland  Wake,  wo  were  confirmed  in  this  opinion.  It 
is  clear  that  the  Australians  might  very  well  be  the  resuit  of 
the  cross  between  one  race  with  smooth  hair  from  some  other 
place  and  a really  negro  and  autochthonous  race.  ïhe  opinions 
expressed  by  Mr.  Huxley  are  in  harmony  with  this  hypothesis. 
Ile  says  the  Australians  are  identical  with  the  ancient  inhabitants 
of  the  Deccan.  ïhe  features  of  tlie  présent  blaclcs  of  India,  and 
the  characters  wliich  the  Dravidian  and  Australian  languages 
hâve  in  common,  tend  to  assimilate  them.  ïhe  existence  of  the 
boomerang  in  the  two  countries,  and  some  remuants  of  caste  in 
Australia,  help  to  support  the  opinion.  But  the  state  of  extreme 
misery  of  the  inferior  Australian  tribes  may  equally  explain  some 
of  the  physical  différences  wliich  they  présent.  Woolly  hair 
appears  to  be  now  but  seldom  seen.  A few  examples  of  it  liave 
been  noticed  in  the  York  peninsula  and  tlie  north-west  point, 
whicli  might  be  accounted  for  by  the  immigration  of  Papuans 
from  Hew  Guinea,  and  in  the  south  by  the  passage  over  to  the 
other  side  of  Behring’s  Straits  of  some  Tasmanians  to  the  continent. 
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On  the  otlier  liand,  on  studying  tlie  Australian  skull,  we  notice 
tolerably-marked  différences  of  type,  and  it  is  certain  tliat  tlie 
Polynesians  landed  at  some  period  or  otker  in  tlie  north-west,  and 
tlie  Malays  in  the  north-east.  Lastly,  if  the  Australians  are 
thorough  Hindoos  as  regards  their  haïr,  they  are  Melanesians,  or 
if  you  will,  New  Hebrideans,  New  Caledonian  negroes,  in  every 
other  respect.  The  question  may  therefore  he  left.  TV  e are  still 
in  ignorance  as  to  wliether  the  présent  Australian  race  toolc  its 


origin  on  the  spot,  with  the  characters  that  we  admit  as  helonging 
to  it,  or  whether,  on  the  contrary,  it  was  altogether  constituted 
in  Asia,  or  wliether  it  is  a cross  race,  and  in  that  case,  of  what 
éléments  it  is  coniposed. 

However  it  may  he,  the  présent  race  of  Australians  liave  the 
pilous  System  very  developed  over  the  whole  body,  the  hair  and 
the  beard  long,  tufted,  blaelc,  and  straight.  Their  complexion 
is  a dark-chocolate  black,  with  sometimes  a tinge  of  red  in  it. 
They  are  slight,  well  made,  and  if  there  are  travellers  who  liave 
only  seen  caricatures  of  them,  there  are  sailors  who  describo 
them  as  perfcct  models  for  the  sculptor.  The  Australians  hâve  ono 
of  the  smallest  cranial  capacities  known  among  mankmd  (P347)  ; 
they  arc  among  the  inost  dolicliocephalic  (71  A),  the  most  prog- 


Fio.  49.— Australian  type  : One  of  its  forms. 
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nathous  (68‘2),  and  are  platyrrhinian  (53'4);  tlieir  angle  of 
Daubenton  (direction  of  tlie  plane  of  the  occipital  foramen)  of  G ‘8° 
approximates  them  to  tlie  negro,  and  séparâtes  them,  on  tlie  con- 
trar}',  froni  the  Tasmanians  (2'6)  and  the  White  races.  They  hâve 
frequently  the  “ rafter-like  ” shape  of  the  vault  of  the  cranium, 
a narroAV  forehead,  sometimes  straight,  sometimes  receding  (tAvo 
forms  opposed  to  each  other),  the  superciliary  arches  very  project- 
ing,  the  superior  border  of  the  orbit  jutting  out  above  the  inferior, 
the  eyes  black  and  sunken,  the  nose  very  holloAved  out  at  the  root, 
thick  and  broad  at  the  base,  but  less  crushed  in  than  the  negroes 
and  Hottentots  of  Africa,  and  perhaps  than  the  YelloAv  races.* 

But  the  most  important  character  of  ail,  that  Avhich  Avarrants  our 
setting  them  apart  as  a distinct  type,  is  tlieir  smooth  hair,  con- 
trasted  Avith  ail  the  most  perfect  negro  characters.  The  microscope 
confirms  tliis  distinction.  On  a transverse  section  it  holds  a middle 
place,  in  M.  Pruner-Bey’s  figures,  betAveen  the  more  or  less  roimd 
shape  peculiar  to  the  YelloAv  and  American  types,  and  the  some- 
Avliat  elliptical  form  that  Ave  meet  Avith  in  the  Semitic  races.  It  is 
therefore  far  from  being  of  the  long,  elliptical,  and  fiat  form 
peculiar  to  the  negro  of  Africa,  the  negrito,  and  the  Papuan. 
Tlieir  stature  Avould  be  sufïicient  of  itself  to  prove  that  the  présent 
race  is  composed  of  tAvo  ancient  races,  Avhose  stature  might  hâve 
been — the  one  about  P600  mètre,  the  other  above  l-700.  The 
maximum  and  minimum  ohserved  in  the  male  hâve  been  2 T 30  and 
1 ‘447  respectively.  Those  Avhich  Ave  might  consider  in  India  as  of 
the  same  race  are — (a)  The  Bhils,  “black,  Avith  small  horizontal 
eyes,  and  Avith  hair  in  long  straight  skeins  ; ” (b)  The  Ghounds, 
“ black,  Avith  fiat  nose,  thick  lips,  and  tufted,  black,  shining  hair, 
falling  doAvn  in  straight  skeins  ; ” (c)  The  Khounds,  more  or  less 
black  also  ; (cl)  The  Mahairs,  “ very  black,  superciliary  arches 

* See  “ Journal  of  Discovcrics  in  Central  Australia  in  1840-41,  with  an 
accounfc  of  Aborigines,”  by  Eyro,  London,  2 vols.,  1843  ; “ Discovories  in 
Austrab'a,”  by  Stokes,  London,  2 vols.,  1848  ; “ Expod.  in  North-Wost  and 
West  Australia,”  by  G.  Grey,  London,  2 vols.,  1840;  “Voyage  au  Port  du 
Roi  Georges,”  by  Scott-Nind,  in  “ Journal  Royal  Gcograph.  Soc.,”  vol.  i., 
1831;  “On  the  Aborigines  of  West  Australia,”  by  A.  Oldfiold,  iu  “Trnns. 
Ethnol.  Soc.  London,”  vol.  iii.,  1865  ; “ Études  sur  les  Races  Indigènes  do 
l’Australie,”  by  P.  Topinard,  iu  “ Bull.  Soc. .d’Autlirop.,”  1872;  &c. 
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projecting,  small  eyes,  and  flat  nose;”  (e)  Tlie  Varalis,  &c. 

( L.  Rousselet ) ; (/)  The  Moundas,  described  by  Koubaud,  who  hâve 
the  forehead  low  and  receding,  the  nose  thick  and  flat,  the  iris 
dark  brotvn,  the  face  wide  and  flat,  the  cheek-bones  prominent,  the 
incisor  teeth  vertical,  a cephalic  index  of  i5  -6,  and  a stature  of 
1-61  mètre;  (g)  The  Yenadis  and  Maravers  of  the  coast  of  Coro- 
mandel ; and  (h)  The  Yeddahs  of  Ceylon,  whose  dolichocephaly  of 
7T7  is  ecpial  to  that  of  the  Anstralians,  and  whose  stature  is  l'53. 
Last  year  a black  of  this  group,  a native  of  Pondicherry,  Avas  dis- 
sected  in  the  Laboratory  of  Anthropology  ; his  black  complexion, 
slightly  tinged  with  chocolaté,  and  his  smooth,  long,  and  shining 
hair,  were  very  remarkable.  His  skeleton,  as  well  as  his  bust,  are  now 
in  the  collection  of  M.  Broca.  Among  the  Todas  of  the  Nilgherries, 
and,  strangely  enough,  farther  on  toAvards  the  north,  among  certain 
of  the  Aïnos,  two  of  the  fundamental  Australian  traits  are  met 
Avitli  ; namely,  the  very  projecting  superciliary  arch  and  the 
abimdant  hair  over  the  whole  body — characters  the  more  remark- 
able from  the  fact  that  the  reverse  is  the  rule  through  the  whole  of 
Eastern  and  Southern  Asia.  In  the  same  Nilgherry  hills,  situated 
at  tire  j miction  of  the  western  and  eastern  Ghauts,  towards  the 
Southern  extremity  of  the  Deccan,  in  the  clesired  conditions  for 
concealing  the  remnants  of  ancient  races,  two  of  the  above-men- 
tioned  tribes  especially  afford  matter  for  reflection,  namely,  the 
Korambas  and  the  Irulas.  The  former  liave  a black  complexion, 
the  hair  long  and  wavy,  black,  and  in  tufts,  the  conjunctiva  often 
injected,  the  iris  dark  brown  (Ho.  1 in  M.  Broca’s  table  of  colours), 
the  root  of  the  nose  hollowed  out  to  the  depth  of  5 millimètres,  the 
bridge  of  the  nose  depressed,  the  alæ  wide,  the  nostrils  gaping,  the 
jaiv  and  the  teeth  prognathous.  Is  not  this  an  accurate  portrait  of 
the  Australian  1 Yre  may  add  that  they  are  of  Ioav  stature,  like 
the  Australian  of  the  coast.  It  is  true  the  bcarcl  is  scanty,  but 
exceptionally  it  is  very  abundant.* 


* See  John  Shortt,  “ Momoirs  on  the  Savage  Tribes  of  Southern  India,” 
particularly  those  of  the  Coast  and  of  the  Nilgherrios,”  in  “ Transactions 
Ethn.  Soc.  London,”  vols.  i.  ii.  v.  and  vii.  ; ltoss  King,  “ Sur  les  Tribus  des 
Nilghiris,”  in  “ Kevuo  d’Anthrop.,”  vol.  ii.  ; W.  F.  Marshall,  “A  Plireno- 
logist  among  the  Todas,”  1 vol.,  London,  1873. 
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Lastly,  in  tlie  west,  about  Madagascar,  and  the  point  of  Adcn, 
in  Africa,  tkere  are  black  tribes  with  smooth  bail’,  or,  at  ali  events, 
large  numbers  of  individuals  who  bave  it,  mingled  particularly 
âmong  tlie  Somalis  and  tbe  Gallas,  in  tbe  région  where  M.  Broca 
bas  an  idea  that  some  dark  and  not  negro  race,  now  extinct,  once 
existed.  llie  Himyarites,  in  common  with  tbe  Australian  type, 
are  black,  witb  straigbt  haïr  ; but  tbe  face  is  long,  tbe  nose  aquiline 
and  well  sbaped,  and  tbe  lips  thin  and  small  : tliese  are  black 
Arabs.  "Witb  regard  to  tbe  Charmas  and  tbe  ancient  Californians  of 
America,  Mr.  Huxley  bimself  woidd  not  wisb  to  rnake  Australoids 
of  them.*  (See  pages  481,  482). 


Conclusion. 

Our  task  is  completed.  We  bave  passed  in  review  tbe  differential 
cbaracters  of  tbe  Human  Iiaces,  we  bave  pointed  out  tbeir  most  dis- 
tinctive types;  we  must  now  retnrn  to  tbe  question  whicli  was 
proposed  at  tbe  close  of  our  remarks  on  zoological  antkropology. 
Is  tbe  human  family  composed  of  généra,  of  species,  or  of  varieties  1 
In  other  words,  wbat  interval  séparâtes  its  most  natural  divisions  1 
We  must  state,  at  tbe  onset,  that  a classification  of  tliese  divisions 
and  subdivisions  would  be  prématuré.  Classification  supposes  a 
science  completed,  and  anatomical  anthropology  is  almost  in  its 
infancy.  A certain  number  of  groups  of  races  wliicli  merit  tbe 
title  of  branches,  and  some  particular  races,  are  thoroughly  defuied, 
but  tliis  is  ail.  Happily  it  is  not  necessary,  for  tbe  solution  ,of  our 
problem,  that  we  should  know  tbeir  value  and  tbeir  dependence  tbe 
one  upon  tbe  other.  Sonic  being  well  determined  under  conditions  in 
which  tliey  now  présent  tbemselves  to  us  are  amply  sufficient,  and 
we  bave  our  choice  in  tliis  respect.  Tbe  sole  difficulty  arises  from 
tbe  confusion  created  by  intermediate  types,  some  due  to  Crossing, 
others  natural,  and  in  a state  of  transition,  sucli  as  we  mcet  witb 
in  every  degree  in  tbe  animal  sériés.  Sucli  arc  tlie  Malays,  tlie 
Chinesc,  the  Dravidians,  tbe  Hottentots  of  tbe  Cape,  tlie  Himyarites, 

* “ Les  Peuples  do  l’Arabio  Méridionale,”  by  Maltan,  iu  “ Zcitschr.  fiir 
Ethnol.,”  1873. 
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the  Abyssiniens.  Let  us  take,  tlien,  simple  general  types,  as  the 
Wliite,  tbe  Yellow,  and  the  Black  with  woolly  liair  ; or  particular 
ones,  such  as  tliose  of  tbe  Scandinavie^  tlie  Semite,  tbe  Esquimau, 
tbe  Mongol,  tbe  Kaffir,  tbe  Bosjesman,  tbe  Aegrito.  Wliat  is  tbe 
distance  separating  tbemî  Let  us  leave  the  less  palpable  pliysio- 
logical  traits,  forget  that  we  bave  to  do  with  Man,  and  proceed 
with  pbysical  cbaracters  as  a naturalist  would  witli  a mammifer. 
We  take  up  a treatise  on  Aatural  History.  Tbegenus  Ursus  cornes 
before  us  j it  belongs  to  tbe  family  of  Plantigrades,  order  Carnivora, 
and  is  composed  of  fifteen  or  sixteen  species.  But,  as  ni  Man, 
many  of  tbese  divisions  are  doubtful,  or  in  a state  of  transition  ; let 
us  put  tbem  aside  in  tbe  same  way,  and  attacli  ourselves  to  tbe 
well-recognised  types.  Cuvier,  tbe  great  autbority  in  such  matters, 
describes  six  principal  species.  The  most  common  are  tbe  brown 
bear  of  Emope,  or  Ursus  civctos,  tbe  black  bear  of  A ortli  America, 
or  Ursus  Americanus,  and  the  wbite  Polar  bear,  or  Ursus  mciritimus. 
We  exclude  tbe  prehistoric  Cavern  bear,  or  Ursus  spélœus,  front  our 
considération  altogether.  Tbe  first,  says  Cuvier,  bas  tbe  forebead 
eonvex,  tbe  bair  brown,  and  more  or  less  woolly  in  tbe  young 
animal,  becoming  smooth  with  âge.  Its  colour  varies,  as  well  as 
tbe  relative  length  of  its  limbs.  Tbe  second  bas  tbe  forebead  fiat, 
tbe  haïr  black  and  smooth,  the  niuzzle  fawn-coloured.  Tbe  third 
b ;is  tbe  head  long  and  flat,  and  tbe  bair  wbite  and  smooth.  Ac- 
cording  to  other  naturalists,  tbe  bear  of  Europe  bas  tbe  trunk 
sborter  than  tliat  of  America,  tbe  soles  of  tbe  fore  and  hind  feet 
shorter  ; and  tbe  Polar  bear,  the  hind-quarters  liigher,  tbe  muzzle 
tapering,  and  the  claws  less  incurvated  and  shorter.  If  wc  are  not 
very  much  mistaken,  tbese  characters  neitlier  belong  to  anotber 
order,  nor  are  tliey  more  defined  than  tliose  whicb  we  cmploy  to 
distinguish  the  buman  types  ; not  only  tliose  tbe  most  widely 
separated  from  eacb  other,  but  tliose  wliicli  approximate  sufficiently 
to  induce  us  at  once  to  consider  tbem  as  secondary  types.  Tbe 
long  head  of  the  wliite  bear  is  our  dolicliocophaly.  The  eonvex, 
fiat,  or  concave  forehead  ( Ursus  speîœus)  corresponds  with  tbe 
oblique  forebead  of  the  Aeandertlial,  tbe  straight  one  of  Cro- 
Magnon  and  Engis,  or  tbe  bigb  and  bulging  forebead  of  tbe 
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JSTubian,  three  distinct  races.  Black,  brown,  or  white  liair  ! Is  it 
not  tlms  that  we  separate  our  blonde,  brown,  or  red  types  1 The 
pomted  muzzle  is  the  analogue  of  our  prognathism,  or  our  small 
and  narrow  jaws  as  compared  witli  the  large  and  square  ones. 
Différences  of  stature,  and  in  the  proportion  of  the  body,  are  met 
mth  m the  human  races  as  well  as  in  the  bear  species.  In  a 
Word,  there  is  less  interval,  as  regards  characters,  between  the  white 
and  the  brown  bear  than  between  the  European  and  the  negro. 

Let  us  take  another  example:  The  genus  Bos,  in  which  the 
commonest  species  are  the  ordinary  ox,  or  Bas  taurus  ; the  aurochs, 
or  Bosursus;  the  bison,  or  Bos  Amencanus  ; the  buffalo,  or  Bos 
bubalus,  &c.  The  spécifie  eharacter  of  the  first,  says  Cuvier,  is 
a fiat  forehead,  longer  than  it  is  broad,  and  round  horns  placed 
at  the  two  extremities  of  the  projecting  line  which  séparâtes  the 
foiehead  from  the  occiput.  The  second  has  the  bulging  forehead, 
broader  than  it  is  liigh,  the  horns  inserted  below  the  occipital 
•ci  est,  the  limbs  tall,  a pair  of  supplci nentary  ribs,  a sort  of  crisp 
wool  which  covers  the  head  and  neck  of  the  male,  and  forms 
a short  beard  under  the  tln’oat.  The  third  resembles  the  aurochs, 
but  its  limbs,  and  especially  its  tail,  are  shorter.  The  fourth  has  the 
forehead  bulging,  longer  than  it  is  broad,  the  horns  dirccted  side- 
ways,  and  showing  in  front  a projecting  longitudinal  crest,  &c. 

These  are  characters  of  the  same  order  as  our  own  : The  shape  of 
the  skull,  the  abundance  of  hair  on  such  or  such  région,  its  smootli 
or  woolly  nature,  the  mode  of  growth  of  the  horns — organs  similar 
to  the  hair — the  proportions  of  the  skeleton.  The  most  important 
différence  is  in  there  being  in  the  aurochs  and  the  bison  a pair  of 
supplcmentary  ribs.  But  steatopyga  in  the  Bushwoman  is  an 
équivalent  tliing.  À supplementary  rib  is  not  more  astonishing, 
in  an  anatomical  point  of  view,  than  that  exaggerated  mass  of  fat 
on  the  buttocks,  and  which  corresponds,  not  absolutely,  but  to 
a certain  extent,  with  the  callosities  of  apes.  Between  the  various 
species  of  antliropoid  apes,  between  tliose  of  tlie  genus  chimpanzco 
for  example,  the  différences  are  less  pronounced  than  between 
the  principal  human  races.  Between  the  orang  and  the  gorilla 
there  is  less  distance  than  between  the  Australian  and  the  Lap- 
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lancier  ¥e  cannot  say  more.  The  distinctive  characters  of  tlie 
jackal  and  the  dog,  the  wolf  and  the  fox,  the  horse  and  the  mule, 
the  zébra  and  the  quagga,  the  camel  and  the  dromedary,  are  scarcely 
more  divergent,  and  are  frequently  less,  than  those  of  our  types. 
The  blonde  Swede,  with  fair  rosy  complexion,  light  bine  eyes, 
slender  figure,  orthognathous  face,  and  large  cranial  capacity,  is 
at  a prodigious  distance  from  the  negro,  with  the  sooty  blach  com- 
plexion,  the  yellow  sclerotic,  the  short  and  woolly  hair,  the  prominent 
muzzle,  and  the  projecting  turned-up  lips — from  the  Papuan,  with 
simüarly  woolly  hair,  but  long,  growing  in  tufts,  sometimes 
dishevelled,  and  forming  a globular  mass,  mucli  larger  compara- 
tively  than  the  mane  of  the  bison — or  the  Bosjesman,  ivith  the 
yellow  complexion,  with  lips  of  the  orang,  as  Cuvier  says,  with 
nymphæ  reaching  almost  to  the  knee,  and  with  deformed  buttocks. 
On  a single  geographical  ponit,  a little  islancl,  what  a différence 
there  is  between  the  Àïno,  with  the  projecting  nose  and  long 
tufted  hair  over  a great  part  of  the  body,  and  the  Japanese,  with 
the  fiat  nose  and  smooth  skhi  ! It  is  from  skulls  that  we  obtain 
the  most  startling  evidence.  Compare  the  skull  of  a New  Caleclonian 
of  the  Island  of  Pines,  who  has  been  exempt  from  Crossing,  one 
of  the'  Namaquas  of  Delalancle  in  the  Muséum,  a certain  Mongol 
skull  brought  by  Dr.  Martin  from  the  clesert  of  Gobi,  a certain 
supposed  Uzbek  skull  présentée!  by  M.  de  Ivhanikoff  to  the 
Société  cT Anthropologie,  any  Esquimau  skull  you  please,  and 
particularly  one  of  those  brought  from  Denmark  to  the  Geo- 
graphical Congress — compare  any  of  these  with  the  skulls  of 
Nubians,  of  Guanches,  of  Arabs,  or  those  from  the  Caverne  de 
l’Homme  Mort.  The  différences  are  frequently  most  surprising, 
and  greater  than  those  recognised  generally  by  naturalists  between 
simple  varieties  ; they  are  even  more  in  number  than  those  whiclx 
they  admit  between  species. 

If  it  is  so  in  mixed  types,  crossed  by  chance  in  ovory  direction, 
and  influencée!  by  the  external  eircumstances  whicli  hâve  been 
bequeathed  to  us  after  fifty  or  a hundrecl  thousand  ycars  perlmps, 
what  shall  we  say  of  the  pure  types,  when  races  lived  in  an  isolatecl 
state,  like  the  anthropoids  of  the  Gaboon  and  of  Bornéo,  and  only 
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crossed  in-and-in?  Tlie  forehead  of  the  Ncanderthal,  and  the  jaw 
of  La  ^Tflulette  speak  more  eloquently  than  tlie  flattening  looked 
upon  by  Cuvier  as  a mark  of  séparation  between  tlie  bear  of 
Europe  and  tlie  bear  of  America.  The  platycnémie  tibia,  tlie  fémur 
à colonne,  and  the  perforated  humérus,  were  the  appanage  of  pre- 
lnstoric  races  which  liave  disappeared,  swallowed  up,  as  it  were,  in 
^ estein  Europe.  The  sagittal  crest,  wliich  made  its  appearance 
sporadically  among  the  primitive  races  of  the  soutli-west  of  Asia, 
as  well  as  steatopyga  among  the  Somalis,  is  the  vestige  of  an 
arrangement  wliich  lias  been  characteristic  in  sonie  ancient  race 
absorbed  about  the  same  period.  The  most  animal-like  example  of 
the  skulls  of  the  Island  of  Fines,  so  different  from  tliat  wliich  we 
now  fine!  among  the  negroes  of  New  Caledonia,  and  tliat  of  certain 
J.  tismamans,  are  a record  of  themselves.  Eut  enougli  for  the 
présent.  Without  the  labour  of  analysis  and  reconstruction,  it 
shows  us  directly  tliat  the  anatomical  and  pliysiological  contrasts 
between  human  types  are  greater  than  those  admitted  by  naturalists 
between  varieties,  and  as  great  as  between  species.  The  interval 
appears  even  to  be  greater  in  some  cases,  and  to  extend  to  that  of 
généra.  Thus,  the  four  cliaracters  whicli  distinguish  the  goat  from 
the  sheep  are  no  otlier  than  those  wliich  separate  certain  great 
branches  of  the  human  family. 

We  would  not  deduce  from  tliis  tliat  certain  human  groups  arc 
généra — tliis  is  for  future  considération  ; but  we  corne  to  the  con- 
clusion that  at  any  rate  tliey  are  species.  The  three  following  are 
in  tliis  category  : (1)  Brachycephalic,  with  low  stature,  yellowish 
skin,  broad  and  Hat  face,  oblique  eyes,  with  contracted  eyelids, 
hair  scanty,  coarse,  and  (on  section)  round;  (2)  Dolichoeephalic, 
with  tall  stature,  fair  complexion,  narrow  face,  projecting  on  the 
médian  line,  hair  abundant,  light-coloured,  soft,  and  of  somewhat 
elliptical  form  under  the  microscope  ; (3)  More  dolichoeephalic, 
with  black  complexion,  hair  liât,  and  rollcd  into  spirals,  very 
prognathous,  the  radius  long,  the  buttocks  prominent,  tlie  breasts 
(in  the  female)  elongated,  &c. 

One  objection  alone  arises,  namely,  that  ail  mon  are  cugenesic, 
and  certainly  paragenesic  ; in  a word,  that  they  may  give  origin  in 
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timc  to  a fixecl  intermediate  race,  wliilst  in  order  to  answer  the 
classical  définition  of  species,  tliey  ouglit  to  be  agenesic.  (See  page 
195.)  But  in  face  of  tlie  fact  that  certain  species  of  animais  are  also 
eugenesic  and  undoubtedly  paragenesic,  the  objection  falls  to  the 
ground.  We  confess  that  before  coming  to  the  conclusion  that 
there  is  eugenesis  between  certain  généra  we  must  Avait,*  but  between 
certain  species  it  is  beyond  a doubt  ; they  give  birth  to  offspring  inde- 
fhiitely  fertile,  Avithout  the  réversion  toAvards  one  of  the  tAvo  primitive 
races  liaving  yet  been  established.  It  is  of  little  conséquence, 
therefore,  that  the  Negro  and  White  species  are  more  or  less  homo- 
genesic  ; they  are  no  less  species  ; for  the  sole  reason  that  their 
drfferential  characters  hâve  the  value  of  those  upon  Avliich  we 
estabhsh  a basis  in  natural  history  for  the  création  of  species.  With 
regard  to  the  question  of  monogenism  or  polygenism,  in  the  signi- 
fication given  to  it  at  the  présent  day,  it  is  absolutely  foieign  to  the 
subject  in  debate.  To  sum  up  : The  HUMAIT  FAMILY,  the  first 
of  the  OEDEIi  of  Primates,  is  composed  of  SPECIES,  or  funda- 
mental  human  races,  Avhose  number  and  primordial  characters  form 
the  subject  of  this  the  Second  Portion  of  Anthropology. 


* We  bave  spoken,  at  page  195,  of  a case  of  hybriclity  between  généra, 
which  might  hâve  occurred  in  the  Department  of  Aisne.  We  had  reason  to 
speak  with  reserve.  From  positive  information  we  hâve  since  received,  we 
find  that  the  thing  did  not  take  place. 


' 
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THIRD  PART. 


ON  THE  ORIGIN  OF  MAN. 


CHAPTER  I. 


MONOGENISM  OF  M.  DE  QUATREFAGES — POLYGENISM  OF  AGASSIZ — 

TRANSFORMISM  OF  LAMARCK SELECTION  OF  MR.  DARWIN 

THEIR  APPLICATION  TO  MAN  : HIS  GENEALOGY,  HIS  PLACE  IN 
NATURE. 

With  regard  to  tlie  position  of  Man  in  the  Mammalian  sériés,  and 
the  dignity  of  lais  races,  we  corne  to  tlie  general  conclusion  tliat 
tliey  are  distinct  from  the  other  problems  which  the  knowledge  of 
that  Man  implies.  It  matters  but  little  whether  at  a particular 
moment,  sooner  or  later,  the  physical  types  had  been  généra,  species, 
or  varieties,  and  whether  it  is  still  so.  What  pliilosophers  are 
eurious  to  know  is  how  tliey  took  theh’  origin,  whether  suddenly 
and  spontaneously  at  ail  points,  or  progressively  and  naturally 
from  things  which  had  pre-existed. 

At  first  naturalists  and  anthropologists  took  but  little  interest  in 
ail  tliese  questions.  They  worked  withont  listening  to  dogmas 
taught  outside  their  own  sphere,  their  methods  of  investigation 
were  carried  on  in  temperate  régions.  According  as  the  science  of 
facts  progressed,  it  became  impossible  for  them  any  longer  to  be  un- 
interested  in  the  lofty  views  which  gave  to  Newton  and  Humboldt 
so  great  a réputation,  and  which  is  not  forbidden  in  any  other 
branch  of  human  knowledge. 

Iavo  cuiTents  thercfore  are  established  regarding  tlie  Origin  of 
Man  leading  to  two  different  doctrines — the  one  orthodox,  mono- 
genistic,  affinning  that  ail  the  human  races  are  derived  from  one 
and  the  same  stock,  and  liave  been  produced  by  the  influence  of 
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climate  and  external  circumstances  in  the  brief  space  of  time  that 
bas  elapsed  since  the  création  of  the  world,  according  to  the  biblical 
version  ; the  other  revolutionary,  polygenistic,  maintaining  that 
this  lapse  of  time  is  insufficient,  that  the  types  are  permanent  under 
présent  conditions  and  as  we  now  see  them,  and,  consequently,  that 
they  must  originally  hâve  been  multiple.  But  the  horizon  has  now 
changed;  it  is  no  longer  a question  of  5877  years,  but  of  an 
incalciüable  number  of  âges,  and  what  was  false  in  the  former  case 
-ma. y be  true  in  the  latter.  It  is  with  the  telescope  that  we  must 
now  search  for  the  origin  of  man.  Let  us  tlien  look  at  the  doctrines 
before  us.  We  shall  be  brief,  this  work  professing  merely  to  be  a 
résumé  of  facts  and  of  the  methods  of  study  relating  to  Anthro- 
pology.  This  Thiid  Part  does  not  strictly  corne  within  our  plan, 
and  is  only  supplementary. 

We  shall  say  nothing  respecting  the  dissertations  of  meta- 
physicians  on  the  essence  of  Man,  the  pre-established  harmony 
between  the  body  and  mind,  or  the  intelligent  intervention  of 
nature  ; nor  as  regards  the  philosophera  of  a higher  order.  The 
following  quotation  will  form  the  exception  : “ In  the  necessary 
course  of  things,”  said  Epicurus  and  Lucretius,  “ ail  possible  com- 
binations take  place,  sooner  or  later,  in  the  midst  of  complex 
conditions,  which  sometimes  are  more  or  less  favourable  to  tbem, 
and  sometimes  contradict  them,  so  that  the  results  are  as  variable 
as  can  be  according  to  the  conditions  of  times  and  places,  and 
the  combination  of  those  conditions.”* 

We  would  Avillingly  pass  over  in  silence  the  explanations  which 
we  find  at  the  foundation  of  ail  religious  Systems,  if  ono  of  them — 
our  own — liad  not  been  disputed  by  eminont  antliropologists.  In 
that  eoncerning  the  book  of  Genesis,  such  as  we  find  froîn  the 
compilation  of  Esdras  after  the  Babylonian  captivity,  two  opinions 
présent  themselves  to  our  notice.  Some,  believing  themselves 
to  be  thoroughly  ortliodox,  alfirm  that  it  is  merely  a question 
relating  to  the  Semitic  peoples,  and  partieularly  to  the  Jews  ; they 
revive  the  arguments  upon  which,  in  1655,  Isaac  de  la  Peyrère 

* “ Sur  le  Transformisme,”  by  Faut  Broca,  in  “ Bull.  Soc.  d’Anthrop.,’ 
2nd  sériés,  vol.  iv.,  1870. 
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founded  his  doctrine  of  the  Pre-Adamites,*  and  bid  us  to  remember, 
for  example,  that  God  “ set  a mark  upon  Gain,  lest  any  finding 
him  sbould  kdU  him,”  and  go  on  to  remarie  tliat,  in  chapter  vi., 
the  “ sons  of  God”  are  represented  as  races  of  Adam,  and  the 
sons  of  men  ” as  non-Adamic  races.  Others,  radical  in  tlieir  ortho- 
doxy,  déclaré,  on  the  contrary,  that  ail  races  originally  descended 
from  a single  pair— Adam  and  Eve— and  consecutively  from  the 
tliree  pairs  saved  from  the  Deluge  ; that  ail  the  animal  species  are 
derived  in  the  same  way  from  pairs  saved  at  the  same  time  ; that 
the  influence  of  climate  and  external  cireumstances  soon  manifested 
itself,  and  that  subsequently  came  the  diversity  of  languages. 
Put  Linnæus  had  some  doubts  on  the  subject  ; lie  was  dissatisfied 
witli  regard  to  the  exceptional  character  of  the  country  which  had 
supplied  the  wants  of  zoological  species  as  opposed  to  one  another 
as  the  polar  bear  and  the  tropical  hippopotamus.  Prichard  replied 
that  it  had  to  do  with  the  supernatural,  and  hence,  that  a little 
more  or  a little  less  made  no  différence.  This  must  be  repeated  to 
those  who  inquire  whether  Adam  was  white,  black  (Prichard),  or 
red  ( Eusébius  de  Salles),  or  wlio  make  him  a dolichocéphale,  while 
the  .Pre-Adamites  should  liave  been  brachycéphales  (Staniland 
WaTce). 

We  pass  on  to  the  scientific  doctrines.  In  the  first  place,  we 
bave  that  of  M.  de  Quatrefages,  who,  without  allowing  himself 
be  disturbed  by  influences  foreign  to  science,  strongly  défends 
the  doctrine  of  the  unity  of  the  human  species,  while  thoroughly 
acknowledging  its  very  great  antiquity.  He  considers  that  zoo- 
logical species  are  unehangeable  in  their  physical  type,  and  circum- 
scribed  by  their  character  of  homogenesis  within  their  own  area, 
and  of  heterogenesis  outside  it.t  Human  races  are  only  varieties 
arising  from  the  influence  of  climate  and  external  cireumstances 
(milieux),  and  of  Crossing,  and  may  be  reduced  to  a small  number, 


* “ Præadamitæ,”  bylsaac  de  la  Peyrère  : Ed.  Elzevier,  Amsterdam,  1655. 
+ “ De  l’Unité  de  l’Espèce  Humaine,”  1 vol.,  Paris,  1869;  “Rapport  sur 
les  Progrès  de  l’Anthropologie,”  Paris,  1869  ; “ Leçons  Professées  au 
Muséum,”  in  “Revue  des  Cours  Scientifiques,”  1864  65,  1867-68,  &c.,  by 
M.  de  Quatrefages. 
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ail  of  which  corne  from  one  and  the  same  stock.  Man  was  created 
in  the  beginning,  in  conditions  to  ns  unlcnown,  by  tbe  intervention 
of  an  extraneous  force,  or  by  a suprême  wüL  M.  de  Quatrefages, 
therefore,  recognises  but  one  buman  species,  and  in  deference  to 
xnan’s  elevated  rank,  and  bis  cbaracter  for  religiousness,  be  con- 
cédés to  liim  a place  apart  in  tbe  zoologieal  sériés,  under  tbe  name, 
proposed  by  Isidore  G.  Saint-Hilaire,  of  régné  humain. 

Tbe  various  arguments  in  favour  of  tbis  doctrine  bave  been 
examined  in  tbe  course  of  tbis  work.  We  merely  remark  that 
religiousness  is  not  really  pecidiar  to  Man  ; and  tbat  among  men, 
whether  individuels  or  races,  many  do  not  possess  it;  tbat  tbe 
influence  of  extern  al  circumstances  is  but  little,  and  does  not — as 
far  as  ave  can  see,  and  in  tbe  présent  state  of  tliings,  as  Geoffroy 
Saint-Hilaire  said — succeed  in  producing  a new  physical  cbaracter 
indefinitely  transmissible  ; tbat  fecundity  exclusively  taking  place 
between  individuals  of  tbe  same  species  is  not  tbe  criterion  of  tbe 
species  ; and,  lastly,  tbat  tbe  interval  ■which  physically  séparâtes  tbe 
principal  liuman  types  is  equal  to,  if  not  sometimes  greater  tban,  that 
which  séparâtes  and  détermines  zoologieal  species.  Tbe  origin  of 
species,  Agassiz  maintained,  is  lost  in  tbe  obscurity  of  tbe  first  estab- 
lishment of  tbe  présent  state  of  things.  Species  are  not  strictly 
fixed  within  certain  limits,  nor  determined  by  the  faculty  of  indivi- 
duals of  being  fertile  only  inter  se.  Human  races  differ  as  mucli  as 
certain  families,  certain  généra,  or  certain  species.  They  werc  pro* 
duced,  in  some  independent  way,  on  eiglit  different  points  of  tbe 
globe,  or  centres,  which  are  as  distinct  in  their  fauna  as  in  their 
flora.  Agassiz  admitted,  nevertbeless,  tbe  intervention,  at  every 
phase  of  tbe  history  of  the  world,  of  a superior  will,  operating 
by  virtue  of  a preconceived  plan.* 

Tbe  third  of  tbese  propositions,  coming  from  a naturalist  of  such 
world-wide  renown,  has  considérable  wciglit  ; and  agréés  witb  our 
own  conclusions  as  antliropologists.  As  to  bis  centres  of  création, 
which  be  calls  realms  (des  royaumes ),  their  particular  localisation  is 
only  justified,  as  regards  some  of  tbem,  by  tbe  flora  and  fauna 

* “ Sketch  of  tho  Natural  Provinces  of  tho  World,”  by  Profossor  Agassiz, 
in  “Types  of  Mankind,”  by  Nott  and  Gliddon.  Philadelphia,  1854. 
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generaJIy,  but  not  by  Mau  : tbe  Australian  realm  for  example.  . To 
bis  Arctic  realm,  appareutly  so  proper,  it  may  be  objected  that  it  îs 
now  entirely  peopled  by  meu  and  animais  winch  liave  been  im- 
ported  tbere,  and  tbat  their  conditions  of  existence  were  precisely 
identical  at  one  time  in  the  centre  of  France.  Tbe  doctrine  of 
M.  de  Quatrefages  is  classical  monogenism,  which  must  be  dis- 
tinguisbed  from  tbe  new  monogenism  of  which  we  sball  speak 
presently  : tbat  of  Agassiz  is  a spécial  polygenism.  Both  are 
allied  to  eacb  otber,  in  that  tbey  searcb  into  tbe  secret  of  the 
formation  of  Man  outside  tbe  known  natural  laws  which  regidate 
tbe  universe.  It  is  otberwise  witb  the  doctrine  we  are  now  about 
to  speak  of,  namely — 

Transformism. 

This  is  of  Trench  origin.  The  entire  honour  of  its  introduc- 
tion is  due  to  A.  Lamarck,  although  De  Maillet  and  Bobinet  hacl 
previously  sketched  out  some  of  its  traits.  A species,  Lamarck 
wrote  in  1809,*  varies  infinitely,  and,  consideved  as  legcuds  tnnc} 
does  not  exist.  Species  pass  from  one  to  the  otber  by  an  infinity 
of  transitions,  both  in  the  animal  and  vegetable  kingdom.  They 
originate  either  by  transformation  or  divergence.  By  going  back 
for  âges,  we  thus  corne  to  a small  number  of  primordial  germs,  or 
monads,  the  offspring  of  spontaneous  génération.  Man  is  no  ex- 
ception to  this  ; lie  is  the  resuit  of  the  slow  transformation  of  certain 
apes.  The  ladder  to  which  we  before  compared  the  organic  king- 
doms  only  exists,  he  says,  as  regards  the  principal  masses.  Species, 
on  the  contrary,  are,  as  it  were,  the  isolated  extremities  of  the 
branches  and  boughs  which  form  each  of  these  masses. 

This  striking  hypotheâis  was  the  offspring  of  Lamarck’s  brain,  at 
a time  when  the  knowledge  of  natural  liistory,  palæontology,  and 
embryology  was  very  imperfect,  and  upon  which  so  vivid  a light 
lias  since  been  shed.  TTotliing  lias  been  added  to  its  principle  : the 
ways  and  methods  of  transformation  hâve  been  discussed,  facts  of 
observation  hâve  been  supplied,  genealogieal  tables  of  animated 

* “ Philosophie  Zoologique,”  by  J.  B.  A.  Lamarck,  Professeur  do  Zoologio 
au  Muséum,  Paris  ; lst  édition  1809,  2nd  édition  1873,  in  two  volumes. 
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"beings  hâve  been  proposed;  but  the  foundation  lias  remained 
intact  botli  in  France,  in  Germany,  and  in  England.  Lamarck,  ni 
tliat  lie  Avas  in  advance  of  his  time,  and  stood  forward  firnily  in 
advocacy  of  liis  theory,  shoAved  hiniself  to  be  a man  of  genius.  The 
ivays  and  methods  of  Lamarck  may  be  sunnned  up  in  a single 
sentence — the  adaptation  of  organs  to  conditions  of  existence. 
Change  in  external  circunistances,  lie  says,  obliges  the  animal 
placed  in  the  presence  of  animais  of  greater  strength,  or  in  new 
conditions  of  life,  to  contract  different  habits,  which  produce  an 
increased  activity  in  certain  organs,  a diminution,  or  a Avant  of 
exercise,  in  others.  By  virtue  of  the  physiologieal  law  inhérent  in 
every  organism,  tliat  the  organ,  or  a certain  part  of  the  organ, 
diminishes  or  inereases  in  proportion  to  the  work  that  it  performs, 
these  organs  become  modified  ivlien  submitted  to  new  conditions. 
The  internai  power  of  the  organism,  dépendent  on  the  general 
function  of  nutrition  which  is  called  forth,  is  immense.  The 
avants  induced  by  external  changes  brought  it  into  play. 

The  doctrine  in  its  entirety  was  too  far  in  advance  of  the  âge 
to  hâve  the  success  Avliich  Avas  its  due.  Cuvier,  the  advocate  of 
the  orthodox  opinions  of  the  time,  had  but  littlc  difficiüty  in 
stifling  it  in  the  cradle — Cuvier,  avIio  ridiculed  the  idea  of  the 
foundation  of  the  Normal  school,  as  A\rell  as  the  lionorary  title  of 
élève  granted  by  the  Convention  to  Lacépède.  N otwithstanding 
this,  hoAvever,  the  doctrine  had  its  adepts.  In  France — Loiret, 
Bory  de  Saint-Vincent,  Geoffroy  Saint-Hilaire  ; abroad — Treviranus, 
Oken,  Gœthe.  From  the  year  1818  Geoffroy  Saint-Hilaire  became 
its  champion,  and  laid  particular  stress  on  the  immédiate  cffects 
on  the  body  of  external  circumstances.  Cuvier  a second  time 
resumed  the  discussion,  and,  in  opposition  to  him,  propounded  his 
OAvn  doctrine  on  the  periodical  révolutions  of  the  earth,  of  the 
rcneAval  each  time  of  the  Flora  and  Fauna,  and  of  the  incessant 
and  miraculous  intervention  of  a creatHe  Avili.  The  contention 
between  these  tAvo  pOAverful  geniuses  had  to  do  Avith  the  movement 
Avhich  ended  in  the  Révolution  of  1830.  Àuthorityat  last  had  the 
advantage,  and  in  France  transformism  Avas  vanquished.  But  the 
number  of  its  prosélytes  inercascd  from  far  and  Avide.  The  last 


DARWINISM. 


521 


Chap.  i.] 


■work  of  Goethe  was  fayourable  to  it.  Botanists,  especially,  accepted 
the  new  doctrine — AV.  Herbert,  P.  Mathews,  Locoq,  IPooker,  Pafi- 
nesque,  Haudin.  Then  the  geologists — Omalius  d’Halloy,  Keys- 
serling,  and  other  savants.  L.  Buch,  Schaffhauser,  Herbert  Spencer, 
and  Lyell  had  already  cleared  the  way,  by  sapping  at  the  foundation 
the  theory  of  the  periodical  catastrophes  of  Cuvier,  when  Charles 
Darwin  made  his  appearance,  in  1859. 

This  great  naturalist  was  not  vividly  impressed  by  the  views  of 
Lamarck.  His  own  ideas  passed  through  liis  mind  during  his 
voyage  round  the  worlcl  in  the  Beagle .*  On  his  return  to 

London,  six  years  afterwards,  he  studied  the  results  whicli  were 
obtained  by  breeders  on  animais,  and  he  devoted  himself  to  make 
experiments,  especially  on  pigeons.  The  subject  of  artificial  sélec- 
tion most  occupied  him,  when  one  day  he  stumbled  on  the  work 
“ On  Population,”  by  Malthus.  This  was  a streak  of  light  ; the 
word  whicli  was  to  make  the  fortune  of  his  theory  was  fourni — 
“ the  struggle  for  existence.” 

By  a singular  coincidence,  another  English  savant , Bichard 
AVallacc,  who  had  taken  up  his  abode  in  Malaisia,  forwarded  to 
bim  at  that  moment  a memoir,  supported  by  facts,  in  rvhich  the 
same  ideas  were  set  forth.  But  Mr.  AVallace,  with  his  task  hardly 
entered  upon,  recoiled  before  the  conséquences  of  his  labours  when 
he  perceived  that  they,  of  necessity,  applied  to  Man.  Charles 
Darwin,  on  the  contrary,  persevered,  and  it  is  with  justice  that  his 
countrymen  gave  to  his  theory  the  name  of  Darwinism,  a theory 
which  should  be  tlius  defined  : “ Natural  sélection,  by  the  struggle 
for  existence,  applied  to  the  transformism  of  Lamarck.” 

AVe  know  that  breeders  and  horticulturists  obtain,  almost  at  will, 
the  new  forms  which  they  desire,  by  first  selecting  from  one  and  the 
same  species,  then  from  the  olfspring  of  a first  cross,  then  from 
those  of  the  next  crosses,  and  so  on,  individuals  possessing  in  the 
highest  degree  the  variety  required.  A new  species  is  thus  de- 
veloped,  and  by  dint  of  persévérance,  fixod.  The  divergences  from 


* “ Voyage  d’un  Naturaliste  autour  du  Monde,  à bord  du  Navire  le 
Beagle,  de  1831  à 1836,”  by  Charles  Darwin.  Traduction  de  E.  Barbier- 
Rcinwald. 
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tlie  primitive  type  Avhicli  are  obtained  are  very  strange.  Tliey  liave 
to  do  Avith  colour,  form  of  the  head,  the  proportions  of  the  skeleton, 
tlie  configuration  of  the  muscles,  and  even  Avith  the  habits  (mœurs) 
of  the  animal.  Sir  John  Sebright  undertook  to  produce  in  three 
years  a certain  feather  in  a bird,  and  in  six  years  a certain  form  of 
bealc  or  head.  In  this  consists  “ artificial  sélection,”  as  it  is  effected 
by  the  intelligent  hand  of  Man  on  animais  in  a state  of  domestica- 
tion. But  is  not  the  same  resuit  sometimes  produced  naturally  in 
Avild  animais  1 Mr.  Darwin  affirms  it,  by  substituting  for  the  hand 
of  Man  the  chance  circumstance  derived  from  \rital  compétition 
( concurrence ). 

Compétition  is  a general  laAv  of  the  universe — it  is  exerted 
betAveen  physical  forces,  betAveen  beings  of  the  tAvo  kingdoms, 
betAveen  men,  betAveen  peoples.  Under  the  name  of  “ struggle  for 
existence  ” it  is  even  useful  ; Avithout  that,  there  Avordd  soon  be  a 
retardation  of  everything  upon  the  face  of  the  earth.  It  has  been 
calciüated  that  a single  pair  of  éléphants— the  sloAvest  of  ail  animais 
to  breed — Avould  produce,  barring  ail  restraints,  fifteen  millions  of 
young  in  five  hundred  years.  Derham,  quoted  by  Boudin,  speaks 
of  a Avoman,  avIio  died  at  93  years  of  âge,  as  having  1298  children, 
grandchildren,  and  great-grandchildren.  Malthus  has  proA’ed  that 
population  increases  in  a geometrical  ratio,  Avliile  the  resources  of 
that  population  only  augment  in  an  arithmetical  ratio.  The  laAv 
of  the  stronger  prédominâtes  everyAvhere — the  large  devour  the 
small  ; those  the  best  protected  by  their  organisation,  the  best  pro- 
vided  Avith  means  of  attack  or  of  résistance  to  extemal  agencies, 
survive  the  longest  ; the  more  numerous  they  are,  and  the  longer  tliey 
live,  the  more  they  midtiply  and  establish  a stock  in  preference  to 
those  Avho  are  less  favoured. 

Spontaneous  variability  is  anotlier  element  of  the  Danvinian 
theory.  Tavo  individuals  of  the  same  species,  or  of  the  same 
family,  do  not  resemble  each  other  in  eArery  respect  ; they  differ  by 
characters  of  no  value,  or  by  characters  Avhich  giAro  them  an  ad- 
vantage  in  the  struggle  over  those  Avhose  Avants,  or  conditions  of 
climatc,  food,  and  extemal  circumstances  of  every  sort  are  the 
same.  The  animal  Avith  a protective-coloured  skin,  that  is  ono 


SELECTION. 


523 


Chap.  i.] 


like  tlie  ground  upon  which  lie  is  moving,  will  better  escape  lus 
enemies.  In  one  of  Darwin’s  Works  there  is  a very  cnrious  ex- 
ample of  tbis  kind  in  butterfiies.  The  animal  with  tbe  tliick  fur 
will  be  under  more  favourable  circumstances  at  tbe  pôles,  tbe  one 
witb  tbe  sleek  skin  at  tbe  equator.  Every  advantage  acquired 
from  birtb,  and  tberefore  more  easily  transmissible  in  conséquence, 
places  tbe  individual  in  a better  condition  for  résistance  to  causes 
of  destruction  and  to  sterility.  It  follows,  tlien,  tliat  certain 
individuals  are,  as  it  were,  selected,  cliosen  by  a natural  process 
which  replaces  tbe  agency  of  Man  in  artificial  sélection , and  tliat 
tbese  individuals  are  precisely  tliose  who  are  separated  tbe  niost 
from  otbers  by  some  new  cbaracter.  Tbe  tliing  being  repeated  for 
many  générations,  tbe  divergences  become  rnarked,  tbe  tendency 
to  inheritance  increases,  and  new  types  are  formed,  fartber  and 
fartber  removed  from  tbe  point  of  departure.  It  follows,  also, 
tbat  wherever  an  ensemble  of  conditions  exliibits  itself,  which 
allows  a divergence  to  be  developed  without  being  stifled  by  rival 
divergences,  it  will  take  its  place  in  tbe  sériés  of  beings,  and 
possibly  form  one  for  tbe  occupation  of  a zoological  species.  One 
différence  between  artificial  and  natural  sélection  is  in  tbe  time 
tliey  require  for  a transformation  to  become  confirmed.  In  the 
former  nothing  is  left  to  chance  ; matters  progress  rapidly,  but  tbe 
types  are  not  tborougbly  fixed,  and  readily  revert  to  tbe  primitive 
type.  In  tbe  latter  we  must  reckon  by  âges,  cliance  also  inter- 
vening,  for  the  destruction  of  tliat  wliich  lias  commenced  only  to 
be  completed.  Tbe  results  once  obtained  are  more  stable.  Be- 
tween the  methods  set  forth  by  Lamarck  and  tliose  of  Darwin 
there  are  important  différences.  As  regards  the  former,  tbe  point 
of  departure  of  transformation  is  in  tbe  external  circumstance 
whicli  modifies  tbe  way  of  living  and  créâtes  new  habits,  new 
wants,  wbich  induce  a change  in  tbe  nutrition  and  structure  of 
organs.  For  tbe  latter,  the  point  of  departure  is  in  the  superiority 
that  procures  for  tbe  individual  some  advantage  in  the  daily 
struggle.  Lamarck  considers  tbat  variation  is  effcctcd  gradually  in 
tbe  course  of  existence.  Darwin,  tliat  it  appears  spontaneously  at 
birth,  or  ratber  diujing  embryonic  life.  To  the  process  of  sélection 
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by  vital  compétition,  Mr.  Darwin  adds  sélection  by  sexnal  com- 
pétition, whicli  dépends  on  the  will,  on  tlie  choice  and  vitality  of 
tbe  individuals,  and  especially  affects  tlie  males.* 

Tlie  Germans,  wlio  liave  vigoronsly  espoused  tlie  cause  of 
transformism,  particnlarly  Hæekel,  recognise  two  orders  of  methods. 
Tbey  give  to  those  of  the  Ereneh  school,  including  changes  of 
life  and  habits,  of  food  and  climate,  training,  the  excess  or  Avant 
of  use  of  organs,  the  name  of  phenomenci  of  direct  adaptation  ; and 
to  those  of  the  English  school,  that  is  to  say,  to  congénital 
cliaracters,  the  name  of  phenomena  of  indirect  adaptation.  En- 
deavours  hâve  been  made  to  see  whether  there  may  not  be  other 
processes  of  formation  of  species.  According  to  the  doctrine  of 
Darwin,  the  neAv  character  pre-exists  in  the  germ,  and  dépends 
on  the  influence  of  the  parents  even  before  conception.  According 
to  Geoffroy  Saint-Hilaire,  the  action  of  climate  and  external  circuin- 
stances  is  not  confined  to  its  exercise  upon  the  individual  in 
the  course  of  existence,  it  may  equally  make  itself  felt  in  the 
germ  in  progress  of  development,  and  produce  Ararieties,  sometimes 
monstrosities.  Such  would  be  the  origin  of  the  race  of  gnn.tr> 
oxen  of  La  Plata.  In  the  above  processes  it  is  only  a question  as 
to  sIoav  transformations.  We  might  also  bave  sudden  transforma- 
tions. “An  accident  whicli  it  is  not  necessary  to  mention,”  Avrites 
E.  Geoffroy  Saint-Hilaire,  “ trifling  at  its  origin,  but  of  incalculable 
importance  in  its  effects,  has  been  sufficient  to  change  tlie  inferior 
type  of  oviparous  vertebrata  into  an  ornitliological  type.  The 
process  of  M.  Kolliker  would  be  equally  an  accident,  taking  for 
his  point  de  départ  the  various  degrees  of  geneagenesis  and  the 
succession  of  forms  in  the  development  of  the  embryo.  Ile  thinks 
that  beings  may  produce  other  beings  separated  from  their  parents 
by  cliaracters  of  species,  genus,  and  even  of  class.  Ile  bases  his 
theory  on  that  Avhich  takes  place  sometimes  in  inferior  forms, 
and  supposes,  as  regards  the  superior,  that  a normal  cgg  may 


* “ La  Descendance  do  l’Homme  et  la  Sélection  Sexuelle,”  by  Ch.  Darwin  ; 
translatcd  into  Freneh,  2nd  édition,  Paris,  1873.  Seo  also  “ L’Origine  dos 
Espèces  et  de  la  Variation  des  Animaux  et  des  Plantes  sous  l’Action  do  la 
Domestication,”  by  tho  samc. 
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go  past  thé  period  of  its  ordinary  development,  and  give  origm  to 
a liiglier  organisation.  Tlicse  tlieories  and  processes  conCern  the 
two°organic  kingdoms.  The  limits  of  this  Avork  do  not  alloAV 
of  our°entering  üito  the  subject  further,  and  Ave  must  confine 
ourselves  to  Man.  Do  they  apply  to  Man,  as  Avell  as  to  animais  ? 
Evidently  they  do,  or  they  are  false  : laAvs  are  uniform.  As  Ave 
said  in  the  early  part  of  this  Avork,  the  Primates  form  the  first 
naturel  group  of  the  order  of  Mammalia,  thanks  to  a certain 
number  of  characters  common  to  them  and  to , the  succeeding 
orders.  Moreover,  tliis  group  présents  numerous  points  of  contact 
Avith  the  latter,  and,  in  the  sériés  of  families  of  Avhich  it  is 
composed,  an  ascending  gradation  of  types  is  observed,  becoming 
more  and  more  perfect.  Tlius,  at  the  bottom  of  the  scale  Ave  haAre 
the  Lemurs,  some  of  Avhich  are  allied  to  the  Insectivora,  others 
to  the  Cheiroptera,  and  even  to  the  Marsupiaha  ; above  them  the 
Cebians,  many  of  Avhose  généra  are  lemurs  in  a state  of  transition  ; 
then  the  Pithecians,  some  species  of  Avhich  seem  derived  from 
Cebians.  Aftenvards,  the  antliropoid  apes  make  their  appearance, 
separated  by  a sensible  interval,  if  011e  of  them,  the  Gibbon,  did 
not  diminish  it,  OAving  to  bis  numerous  features  of  resemblance  to 
the  Pithecians.  At  the  surnmit  is  Man,  many  of  Avhose  types 
approximate  in  many  of  their  features  to  the  Antliropoids. 

Their  différences,  indeed,  may  be  thus  summed  up  : (1)  There 
are  modifications  of  form  connected  Avith  the  decidedly  vertical 
attitude  of  Man  and  the  oblique  attitude  of  the  Antliropoid  ; (2) 
The  more  perfect  adaptation  of  the  foot  and  hand  to  their  respective 
functions  of  locomotion  and  préhension  in  Man  ; (3)  The  volume 
of  the  brain,  Avhich  is  three  tunes  as  large,  or  more,  in  Man,  thus 
causing  a corresponding  activity  of  the  organ,  and  a proportionate 
development  of  ail  its  functions;  namely,  language,  observation, 
judgment,  &c.  The  continuity,  on  the  ono  hand,  of  the  inferior 
order  of  Mammalia  Avith  the  superior  order  of  Primates,  and  in  tliis 
latter  of  its  inferior  family  of  Lemurs  Avith  its  superior  family  of 
Man  passing  througli  the  Antliropoids  more  nearly  akin  to  Mail 
than  to  the  Pithecians  ; and,  on  the  other  hand,  the  continuity 
of  certain  liuman  races  Avith  othei’3  rising  liiglier  and  higher  in 
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the  scale  are  clearly  the  resuit  of  this.  Moreover,  between  one 
type  and  anotber,  sufficiently  recognised  for  naturalists  to  make 
them  tlie  représentatives  of  spécial  groups,  whether  of  order, 
faruily,  genus,  or  species,  sonie  variation  of  the  organ,  or  sonie 
bastard  species,  almost  ahvays  cornes  in  to  establish  the  transi- 
tion. Naturel  non  facit  sàltum.  It  might  be  said  that  a créative 
force  had  been  at  work,  step  by  step,  leaving  its  track  behind 
it,  and  that  groups  are  due  to  the  periods  of  repose  during  wliich 
that  force  was  in  operation  on  a certain  spot,  with  a view  the 
better  to  increase  the  number  of  fornis.  When  Lamarck  supposed 
that  Man  was  tlie  issue  of  the  chimpanzee,  his  mind  was  atten- 
tively  engaged  in  observing  both  the  family  of  Primates  in 
particular  and  the  animal  kingdom  in  general.  The  rudimentary 
organs  in  Man,  or  vestiges  of  perfectly  useless  organs — like  the 
ilio-cæcal  appendix — wliich  are  well  developed  in  other  species 
among  the  Mammalia,  and  the  unusual  appearance  of  organs,  like 
the  supplementary  mamxnæ,  or  conformations  pecidiar  to  other 
animal  species,  furnish  so  many  arguments  in  favour  of  transfor- 
mation. On  no  other  liypothesis  are  they  to  be  explained.  Tliey 
may  be  plienomena  of  atavism,  of  remote  réminiscences,  of  facts  of 
reversion.  (See  page  127.)  Embryology  woidd  also  be  favour  aide 
to  the  doctrine.  (See  page  129.)  “The  sériés  of  diverse  forms 
wliich  every  individual  of  a species  passes  through,”  says  Hæckel, 
“ from  the  early  dawn  of  his  existence,  is  sirnply  a short  and  rapid 
récapitulation  of  the  sériés  of  spécifie  multiple  fornis  through  wliich 
his  progenitors  liave  passed,  the  ancestors  of  the  existing  species, 
during  the  enormous  duration  of  the  geological  periods.”*  A 
sériés  of  teratological  cases,  entering  into  the  arrests,  and  even  into 
the  perversions  of  development,  of  tlie  embryo,  are  thus  explained. 
Hare-lip,  polydactilia,  microcephaly,  are,  as  it  were,  hésitations  of 
the  principles  of  évolution,  attempts  on  its  part  to  stop  at  points 
where  it  had  rested  in  anterior  forms,  or  to  progress  in  other  pre- 
viously-followed  directions.  Human  palæontology  does  not  reacli 


* “Histoire  de  la  Création  des  Êtres  Organisés  d’après  les  Lois  Naturelles,” 
by  E.  Hæckel.  Frcnch  translation.  Paris,  1874. 


Chap.  i.] 


ADAPTATION  OP  ORGANS. 


527 


back  sufficiently  far  for  us  to  fountl  any  arguments  upon  it  : it 
sliould  pass  beyond  the  last  or  quaternary  period.  The  most 
ancient  human  fossü  of  this  period,  however,  is  favourable  to  the 
idea  of  a dérivation  of  man  from  the  anthropoid. 

Direct  proofs  as  to  transformism  are  not  wanting.  In  so  far 
as  Man  is  concerned,  the  matter  is  clear  ; but  rational  proofs,  as 
Geoffroy  Saint-Hilaire  said,  are  abundant.  Transformism  imposes 
itself  as  a necessity  : everything  is  as  if  things  had  thus  talcen 
place  j or  man  was  created  out  of  nothing,  by  enchantment , 01  lie 
proceeds  from  that  which  existed  previously.  But  what  are  we 
to  tliink  as  to  the  mode  1 Those  of  direct  adaptation  of  organs  to 
life  are  so  rational,  they  are  so  conformable  to  the  general  laws  of 
physiology,  that  it  would  be  unwise  to  reject  them  positively.  Of 
course  we  bave  never  seen  a Wliite  clianged  into  a Black,  nor 
smooth  hair  into  woolly  ; but  in  time,  by  passing  through  inter- 
mediate  races  produced  by  Crossing,  there  is  no  proof  that  the 
phenomena  rnight  not  hâve  taken  place.  "VV  e are  too  exacting. 
Prichard  was  anxious  to  prove  that  Whites  rnight  rnake  their 
appearance  spontaneously  among  Xegroes.  Ail  his  arguments  were 
wrong,  in  that  he  entirely  left  out  of  sight  the  way  in  which  races 
have'become  removed  from  place  to  place.  But  we  are  not  at  ail 
sure  that  his  aspirations,  if  better  supported,  rnight  not  now 
triumph.  The  brain  increases  in  volume,  and  its  convolutions  in- 
crease  in  richness,  in  proportion  to  the  degree  of  activity  of  which 
they  are  the  seat,  bringing  in  their  train  a sériés  of  subordinate 
craniological  characters.  Nutrition  and  external  circumstances 
may  in  the  same  way  cause  the  stature  and  colour  of  individuals  to 
vary  as  well  as  the  proportions  of  the  body.  La  fonction  fait 
l'organe  of  Lamarclc  is  a démonstrative  fact.  When  a muscle  is 
parai  ysed,  it  becomes  atrophied,  the  osseous  eminences  in  which  it 
is  inserted  disappear,  the  skeleton  becomes  defonned.  In  persons 
who  liave  lost  a limb  by  amputation,  the  nerves,  having  become 
useless,  progressively  become  atrophied  from  their  extremity  to 
their  central  point  in  the  brain  ( Luys ).  The  digestive  tube  is 
dilated,  and  the  belly  becomes  large  in  those  who  arc  large  eaters 
of  vegetable  food.  Ail  the  diffîculty  is  in  the  transmission  of 
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the  acquired  individual  cliaracter  ; clearly,  facts  are  at  faiüt  here. 
lhere  is  no  proof,  liowever,  that  the  tribe  of  Akkas  is  not  indebted 
for  its  diminutiveness  to  the  fact  of  inheritance  fixing  accidentai 
characters.  If  the  albinos  are  as  common  among  the  Monbouttous 
as  Dr.  Schweinfürtli  states,  the  question  is,  Avhether  circumstances 
being  favourable,  a new  species  may  not  some  day  start  up.  Sup- 
posing  in  that  country,  tlirough  some  catastrophe,  the  température 
and  radiation  should  be  suddenly  loAvered,  many  Avould  die,  but 
the  survivors  Avould  hâve  a better  chance  of  thriving.  In  poly- 
dactilia,  supposing  Crossing  outside  the  family  did  not  comiteract 
inheritance,  transmission,  noAv  limited  to  five  générations,  according 
to  the  facts  hitherto  mentioned,  Avould  certamly  go  beyond. 

Let  us  pass  on  to  the  methods  of  indirect  adaptation  of  Mr. 
DarAvin.  Yital  compétition  is  a thing  Avhich  must  not  be  con- 
founded  Avith  sélection.  It  exists,  no  matter  hoAv  Ave  apply  it, 
between  individuals,  as  betAveen  societies  and  races.  We  bave 
before  us  the  fact  of  races  inferior  in  the  struggle  becoming  extinct. 
The  Charmas,  the  Caribs,  the  ancient  Californians,  the  Tasmanians, 
no  longer  exist  ; the  Àustralians,  the  Xegritos,  the  Esquimaux,  are 
fast  folloAving  them.  The  Polynesian,  the  American  Indians,  Avili 
soon  be  in  their  Avake,  if  tliey  bave  no  chance'  of  surviving  except 
by  Crossing.  The  superior  races,  on  the  contrary,  thrive  and  in- 
crease.  It  is  easy  to  foretell  the  moment  Avhen  the  races  Avhich  noAv 
decrease  the  interval  betAveen  the  White  man  and  the  Anthropoid 
shall  liave  entirely  disappeared. 

There  is  notliing  mysterious  in  this  extinction  ; its  mechanism  is 
altogether  natural  (seepage  413).  The  resuit  Avili  be  the  survivance 
of  those  most  adapted  to  benefit  the  superior  races.  Eut  at  one 
time,  in  Australia,  in  Malaisia,  in  America,  and  in  Europe  it  Avas 
not  so.  These  very  races  Avhich  novv  are  succumbing,  Avéré  superior 
relativcly  to  others  Avhich  no  longer  exist.  The  Australians  of  the 
présent,  Avhom  avo  look  upon  as  savages,  liave  a civilisation  con- 
formable  to  their  external  condition,  a certain  social  organisation — 
in  relation  to  the  Xegritos  of  the  interior  of  the  Philippines,  for 
example.  Wc  tliink  avo  liave  provcd  that  tliey  liave  ejected  a 
ncgro  race  inferior  to  thomselvcs,  as  avo  noAv  cject  them.  Ilie 
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Avandering  aborigines  of  W estern  Australia,  described  by  Scott 
JSTmd,  are  tire  remnants  of  this  race.  In  our  own  country,  tire 
races  of  tlie  Périgord,  whicli  baye  disappeared  before,  or  become 
absorbed  into,  the  bracbycepbalic  races  from  tbe  East  and  tbe 
blondes  from  tbe  North,  bave  played  tbe  sanie  part  before  tbe  races 
anterior  to  tbe  Heanderthal  as  tliese  probably  did  to  tbe  Mioeene 
races  of  ïhenay  and  Saint-Prest.  In  tbese  successive  extinctions, 
which  exbibit  to  us  sériés  of  générations,  strata  of  more  and  more 
perfect  races  succeeding  and  replacing  eacb  otber,  do  wc  not  recog- 
nise  tbe  sélection  by  vital  compétition  of  Mr.  Darwin  1 But  wbere 
is  tbe  cliaracter  wbicb  gives  tbe  advantage  in  tbe  struggle  1 Among 
animais,  and  durmg  tbe  first  âges  of  tbe  buman  race,  tbe  power 
wbicb  enabled  tbem  tbe  better  to  defend  tbemselves  agamst  otber 
lrving  beings,  and  against  changes  of  climate  and  external  con- 
ditions, was  necessarily  of  a pbysical  kind,  such  as  quick-sighted- 
ness,  more  acute  smell,  more  vigorous  muscles,  a constitution  better 
adapting  itself  to  cold  or  beat,  to  marsb  miasm,  or  to  certain  kinds 
of  diet.  If  Man  accbmates  tolerably  well  now,  it  must  not  be  for- 
gotten  tbat  he  owes  the  power,  ni  a great  measure,  to  tbe  processes 
■wbicb  be  makes  use  of.  Pormerly  be  must  bave  succumbed,  or  bis 
constitution  must  bave  been  modified.  We  speak  bere  especially  of 
sudden  acclimation.  But  from  the  period  wben  societies  were 
formed,  and  moral  force  toolc  its  legitimate  supremacy  over  brute 
force,  tbe  advantage  remained  with  tbe  most  skilful,  tbe  most 
industrious — in  a Avord,  ivitli  tbe  most  intelligent.  Sélection,  from 
benceforth,  was  made  to  tbe  advantage  of  a single  organ.  Tbe 
largest  brains — tbose  witb  the  richest  convolutions,  and  Avith  tbe 
most  délicate  structure,  Avith  the  most  appropriate  liistological 
éléments — Avéré  tbe  most  favoured.  Ilence  a state  of  progress 
Avbicb  is  undeniable.  Tbe  process  of  Mr.  Darwin  lias,  therefore, 
had  its  effect  in  the  past,  as  it  bas  noiv  in  tbe  présent.  Witb 
appropriate  institutions  Ave  migbt  direct  it,  and  acceleratc  its  ab’eady 
so  remarkable  results. 

1 he  external  circumstances  of  Lamarck  must,  in  fact,  bave  an 
action  of  Avhose  mechanism  Ave  know  nothing.  The  sélection  of 
Mr.  Darwin  has  one  of  whicb  we  are  certain.  With  tbe  lattcr  Ave 
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reckon  by  strata  of  races,  witli  the  former  we  must  do  tbe  same. 
The  characters  which  we  now  see  permanent  in  a given  race  are 
not  the  more  so  when  we  compare  a succession  of  races. 

Absolute  immohility  nowhere  exists,  and  fixity  of  species  is 
only  relative.  May  there  not  he  other  processes  contributing  to 
graduai  transformation  1 Certainly  not.  There  are  three  orders  of 
characters  which  transformism  explains,  says  M.  Broca,  some  of 
évolution,  others  of  improvement,  a third  serial.  But  there  is  a 
fourth,  the  unimportant,  the  key  to  which  he  do  es  not  give.  Such 
are  the  presence  of  the  os  intermedium  of  the  carpus,  the  absence 
of  a nail  on  the  great  toe,  and  the  absence  of  a round  ligament  in 
the  hip-joint,  peculiar  to  the  orang-outang  among  Anthropoids. 
Why,  how,  and  when,  did  these  characters  take  their  origin  ? 

Another  objection  is  that,  in  going  back  in  the  past,  we  do  not 
find  birman  races  differing  much  from  the  races  of  the  présent  ; that 
we  do  not  find,  for  example,  men  witli  half  the  cranial  capacity  of 
those  of  the  présent.  But  do  we  discover  the  Pliocène  Man  and 
the  Miocene  Man  by  the  flint  implements  of  Saint-Prest  and 
Thenay  1 The  former  made  use  of  fire,  the  latter  did  not  : is  not 
this  a reason  for  suspecting  that  the  fact  of  the  volume  of  his  brain 
being  less  was  the  cause  1 If  he  was  unacquainted  with  fire  he 
ought  not  to  hâve  the  sense  to  bury  his  dead.  The  Anthropoids 
are  in  this  condition,  and  we  hâve  none  of  their  remains.  Probably 
also,  human  bones  do  not  last  for  so  immeasurably  prolonged  a 
period.  However,  on  surveying  the  road  travelled  over,  and  the 
discoveries  made  during  the  last  fifteen  years,  we  must  not  despair. 
Is  it  not  by  chance,  when  making  a road  or  a railway  cutting,  or 
after  a land-slip,  or  an  earthquake,  that  discoveries  of  this  kind  are 
made  1 TIere  a man  of  intellect,  and  one  interested  in  the  subject, 
should  be  at  hand. 

Now,  Africa,  Asia,  Oceania,  and  even  the  grcater  part  of  Europe, 
are  still  as  it  were  virgin  soils.  Perhaps,  also,  the  stratum  in  which 
is  now  lying  the  précurseur,  not  posscssing  language,  announecd  by 
G.  de  Mortillet  and  Hovelacque  is  at  présent  submerged  ; perhaps 
he  has  only  existed  on  a very  limited  point  of  the  globe.  Some 
day  or  other  he  may  présent  himself  before  us  under  the  form  of  a 
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skeleton  stranded  upon  sonie  bank  of  time,  as  at  Grenelle;  cruslied 
nnder  a rock,  as  at  Langerie-Haute  ; or  embedded  in  lava,  as  at 
Denise. 

Tlie  dérivation  of  Man  from  sonie  previously-existing  form 
being  admitted,  tlie  question  is  wliat  this  form  may  bave  been. 
Lamarck  believed  it  to  bave  been  a chimpanzee.  We  bave  seen 
tbat  each  of  tbe  three  great  Anthropoids  approaches  more  or  less 
to  Man  in  certani  characters,  but  not  one  possesses  them  ail.  So 
in  tbe  inferior  races  ; no  one  race,  not  even  tbe  Bosjesman,  is 
specially  marked  out  as  descendùig  from  an  anthropoid — tbey  are 
only  made  to  approach  more  or  less  by  such  or  sucb  a character. 
Tbe  precursor  of  Man,  tben,  is  only  analogous  to  tbe  Anthropoids. 
Tbe  buman  type  is  an  improvement  upon  tbe  general  type  of  tbeir 
family,  but  not  of  one  of  their  known  species  in  particular. 

M.  Hæckel  does  not  express  an  opinion  on  tbis  point.  He  asks 
whether  the  dolichocéphales  of  Europe  and  Africa  are  not  derived 
from  tbe  chimpanzee  and  tbe  gorilla  of  tbe  coasts  of  Guinea,  botli 
of  Avhich  are  dolichocéphales  ; and  Avhether  tbe  brachycéphales  of 
Asia  do  not  descend,  on  tbe  contrary,  from  tbe  brachycephalic 
o rangs  of  Bornéo  and  Sumatra.  Many  reasons  lead  to  the  belief, 
indeed,  tbat  ail  tbe  dohchocephales  are  originally  from  Europe  and 
Africa,  and  the  brachycéphales  from  Eastern  Asia,  not  to  speak  of 
tbe  old  continent  of  Asia.  M.  Yogt  thinks  otherwise.  He  tliinks 
tbat  Man  is  only  cousin-german  to  tbe  anthropoid,  and  that  tbe 
ancestor  common  to  tbem  both  is  farther  off  still.  Here  M.  Hæckel 
speaks  positively.  He  says  tbat  tbis  very  remote  ancestor  is  an 
ape  of  tbe  old  continent,  a Pithecian,  Avhich  Avas  itself  derived  from 
a Lemur,  and  tbis  in  its  turn  from  a Marsupial.  He  even  gives  it 
the  name  of  Lêmurien — a terni  bonwed  from  Mr.  Sclater  ; and,  as 
tbe  focus  of  this  sériés  of  transformations,  a continent  iioav  sub- 

merged,  of  Avliicb  Madagascar,  Ceylon,  and  tbe  Sunda  islands  are 
the  remains. 

But  Avhat  becomes,  in  ail  this,  of  tbe  old  dispute  between  rnono- 
gemsts  and  polygemsts  1 It  no  longer  bas  any  interest,  and,  to  bo 
bncf,  may  be  summed  up  as  follows  : As  to  tlie  question  of  tlie 
most  elementary  buman  types  to  Avhich  Ave  might  go  back,  types 
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utterly  irreducible,  Avhatever  their  value  of  généra  or  species,  in  tlie 
sense  usually  applied  to  tliose  Avords,  are  tliey  tlie  issue  of  many 
Anthropoid  ancestors,  Pitliecoids  or  others  ; or  are  they  derived  from 
a single  stock,  represented  by  a single  individual  of  their  généra 
now  known,  or  not  1 The  anthropological  data  given  in  this  Avork 
appear  to  us  more  favourable  to  the  former  opinion,  if  we  aceept 
the  transformation  theory.  The  most  characteristic  races,  Avhether 
livin"  or  extinct,  do  not  form  one  single  ascending  sériés,  such  as 
may  be  compared  to  a ladder  or  a tree,  but,  reduced  to  their  simplest 
expression,  to  a sériés  of  frequently  parallel  lines. 

We  shall  conclude  by  giving  a résumé  of  the  possible  genealogy 
of  Man,  according  to  Hæclcel.  Equally  relying  on  comparative 
anatomy,  palæontology,  and  embryology,  the  learned  professor  of 
zoology  at  the  University  of  Jena  thus  gives  his  views  on  the 
subject  of  évolution  : 

At  the  commencement  of  Avhat  geologists  call  the  Laurentian 
perio'd  of  the  earth,  and  of  the  fortuitous  union  of  certain  éléments 
of  carbon,  oxygen,  hydrogen,  and  nitrogen,  under  conditions  Avliich 
probably  took  place  only  at  that  epoch,  the  first  albuminoid  clots 
were  formed.  From  them,  and  by  spontaneous  génération,  the  first 
cellules  or  cleavage-masses  took  their  origin.  These  celliües  Avéré 
then  subdivided  and  multiplied,  and  arranged  themselves  in  tlie 
form  of  organs,  and  after  a sériés  of  transformations,  iixed  b) 
M.  Iiæckel  at  nine  in  number,  gave  origin  to  certain  vertebrata  of 
the  genus  Amphioxus  lanceolatus.  The  division  into  sexes  Avas 
marked  out,  the  spinal  marroAV  and  chorda  dorsalis  became  visible. 
At  the  tentli  stage,  the  brain  and  the  skull  made  their  appearance, 
as  in  the  lamprey;  at  the  eleventli , the  limbs  and  jaAvs  Avéré 
devcloped,  as  in  the  dogfish  : the  earth  Avas  then  only  at  the 
Silurian  period.  At  the  sixteenth,  the  adaptation  to  terrestrial 
life  ceased.  At  the  seventeentli,  Avhicli  corresponds  to  the  Jurassic 
phase  of  the  history  of  the  globe,  the  genealogy  of  Man  îs  raised 
to  the  kangaroo  among  the  Marsupials.  At  the  eighteenth,  lie 
becomcs  a Lemurian  : the  Tertiary  epoch  commences.  At  the 
nineteenth,  lie  becomes  Catarrhinian,  that  is  to  say  an  apc  aa  itli  a 
tail,  a Pithecian.  At  the  twentieth,  lie  becomes  an  Anthropoid, 
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continuing  so  throughout  the  whole  of  the  Miocene  period.  At 
the  twenty-first,  lie  is  the  man-ape,  lie  does  not  yet  possess  language, 
nor,  in  conséquence,  tlie  corresponding  brain.  Lastly,  at  tlie 
twenty-second,  Man  cornes  forth,  as  we  now  see  Mm,  at  least 
in  liis  inferior  fornis.  Here  tlie  énumération  stops.  M.  Hæclcel 
forgets  tbe  twenty-tliird  stage,  tliat  in  wliicb  tlie  Lamareks  and 
Newtons  make  their  appearance.  Althougli  having  attained  so 
lofty  an  eminence,  Man  must  bave  bad  a very  low  origin,  in  no 
way  differing  from  tliat  of  tbe  first  and  most  simple  organic  cor- 
puscles.  What  he  is  now  in  the  womb,  he  would  hâve  been 
permanent! y on  malcing  bis  appearance  in  tbe  animal  sériés. 

Tbis  theory  is  painful  and  revolting  to  those  wbo  delight  to 
snrround  tbe  cradle  of  humanity  witb  a brilliant  aureole  ; and  if  we 
were  to  boast  of  our  genealogy  and  not  of  our  actions,  we  miglit 
indeed  consider  onrselves  liumiliated.  But  wbat  is  tbis  new 
restraint  to  our  amour-propre  in  comparison  witb  that  wliicb 
astronomy  bas  abeady  imposed  1 When  tbe  eartb  was  fixed  in  the 
centre  of  tbe  System,  and  it  was  tbongbt  that  tbe  uMverse  was 
created  for  tbe  eartb,  and  tbe  eartb  for  Man,  our  pride  ought  to  bave 
been  satisfied.  Tbis  doctrine,  calledby  the  Germans  “ geocentric,”  as 
applied  to  tbe  earth,  and  “ antbropocentric,”  as  applied  to  Man,  was 
perfectly  co-orclinate  ; but  it  fell  to  tbe  ground  tbe  moment  it  was 
demonstrated  that  the  eartb  is  only  tbe  humble  satellite  of  a sun 
wliicb  itself  is  but  one  of  tbe  luminous  points  in  space.  It  was 
then,  and  not  now,  tliat  Man  was  truly  recalled  to  humility.  It  was 
no  longer  for  Mm  that  the  sun  rose  each  morning,  that  tbe  celestial 
vault  was  nightly  bcspangled  with  innumerable  resplendent  orbs. 
Out  of  ail  this  Macrocosm  there  was  but  one  lowly  planet  left  to 
Man.  Like  that  peasant  wbo  dreamt  tliat  be  was  ruler  of  tbe  world, 
and  woke  up  to  iind  himself  in  a simple  cottage,  it  was  not  witbout 
regret  tbat  he  saw  himself  thus  degraded.  Long  tbe  remembrance 
of  bis  vanished  dream  troubled  bis  thoughts;  but  be  was  obliged  to  * 
be  resigned,  to  become  accustomed  to  tbe  reality  ; and  now  lie 
consoles  himself,  as  he  is  no  longer  tbis  monarch  of  création,  witb 
tbe  tbought  tbat  be  is  really  sovereign  of  tbe  eartb.  This  undoubtcd 
royalty  be  has  a^right  to  be  proud  of.  But  in  wbat  way  is  it 
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threatened  or  diminished  by  the  transformation  theory  1 ~W oïdd  it 
be  less  real  if  lie  had  brought  it  under  subjugation  by  himself  or 
inlierited  it  from  bis  first  ancestors  1 Far  from  depreciating  Man 
and  bis  origin,  the  doctrine  of  Lamarck  dignifies  and  ennobles  tbem, 
by  substituting  for  tlie  tbeory  of  tbe  supernatiu-al  the  theory  of  the 
mutability  and  natural  évolution  of  organic  forms. 

But,  after  ail,  what  rnatter  to  science  the  regret  or  complacency 
of  sonie  people  1 Its  aims  and  designs  are  beyond  their  compré- 
hension. Man  is  not  at  liberty  to  put  or  not  to  put  a curb  upon 
the  functional  activity  of  his  brain;  his  spirit  of  inquiry  is  the 
niost  noble,  the  most  irrésistible  of  his  attributes;  and  as  M.  Gabriel 
de  Mortillet  said  at  the  meeting  of  the  Association  for  the  Advance- 
ment  of  Science,  his  characteristic  is  here,  and  not  in  religiousness. 
For  Avant  of  knoivledge  the  imagination  muses  upon  the  unknoAvn, 
and  forms  it  to  our  oivn  idéal.  But  to  true  observers  the  reality  is 
suffirent;  they  contemplate  the  magnificent  spectacle  Avhich  is 
opening  out  before  them  ; they  even  Avorship  natiu'e  in  its  beauty, 
its  grandeur,  its  harmony,  and  its  thousand  varieties  of  form  and 
movement.  The  animal  bas  the  simple  notion  of  cause  and  effect, 
and  sees  that  the  boundary  of  his  faculties  and  senses  is  limited. 
Man  alone  investigates  and  Avilis  ; his  horizon  is  indefinite,  like  his 
intellectual  faculties  Avhen  they  are  exercised  Avithout  trammeL 

Let  us  not,  therefore,  seek  to  contract  the  circle  of  knoAvledge.  Is 
it  not  knoAvledge  which  bas  conducted  us  step  by  step,  âge  after  âge, 
to  the  degree  of  prosperity  Ave  iioav  enjoy  1 Is  it  not  this  Avliich 
engenders  civilisation,  which  adds  to  our  Avell-being,  brings  to 
us  the  purest  satisfaction,  instructs  us  in  philosophy,  and  secures 
our  supremacy  over  everything  on  our  planet  1 Each  one  lias  his 
task  to  perform  in  this  immense  sphere.  To  sonie  is  given  subjects 
of  study  relating  to  the  progress  of  life  ; to  others  its  realities.  Let 
the  former  hâve  for  their  object  the  development  in  society  of 
* ideas  of  justice,  honour,  and  morality,  without  which  it  cannot 
exist.  The  means  are  within  their  power.  Our  part  is  to  ascertain 
facts,  to  deduce  from  them  laivs,  and  to  look  at  them  calmly, 
Avithout  allowing  ourselves  to  be  carried  away  by  our  feelings. 
Whatever  may  be  his  origin,  Avhatever  his  future  destiny,  Man, 
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to  the  antliropologist,  is  but  a Maminifer,  wbose  organisation, 
wants,  and  diseases  are  in  tire  bigliest  degree  complex;  wbose 
brain,  witli  its  admirable  functions,  bave  reacbed  tbe  lngbest 
development.  As  sucb,  be  is  subject  to  tbe  same  laws  as  tbe  rest 
of  tbe  animal  création;  as  sucb,  be  is  a participator  in  tlieir 

•destinies. 


THE  END. 
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